


TAKES 200,000 MEN TO FEED HIM! 


Control him with “CYANEGG” HCN FUMIGATION! 


ROTHER RAT is expensive to keep 

and feed. While it isn’t easy to fig- 
ure the exact damage he does, it has 
been said that in this country he eats 
all the food that 200,000 farmers can 
produce in a year. It’s been estimated 
that there is at least one rat to every 
human being in the United States. The 
annual damage is estimated to be at least 


$150,000,000.00! 


You can control rats economically and 


effectively with Du Pont “Cyanegg.” 
Many experienced pest control opera- 
tors use “Cyanegg” as a source of HCN 
gas. Order your supply now from your 
nearby distributor. 
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Termite Treatise in Need of Revision 


OINCIDENT with working out its economic prob- 
lem, the termite in turn has created a sizeable one 
for mankind, the solution of which, in recent years, has 





engaged some of the best minds in the entomological pro- 
fession, along with some of those in other groups with a 
contiguous interest. In consequence a great deal of light 
has been shed on the termite problem, with much more 
looming and only awaiting completion of research under 
way for some time past. Meanwhile, a rich fund of termite 
research literature has come into being, which, in the 
main, has been objective in approach and factually correct. 


All of which is by way of a running preface to criti- 
cism of Dr. Victor W. Von Hagen’s article, “NATURAL 
HISTORY OF TERMITES,” which has found its way into 
the hands of a number of PCOs, and which appears sec- 
tionally in the June and July isues of The Scientific 
Monthly, published for the American Association for the 
Advancement of Science. 


Because of the eminence of the publication source, in 
part, we fear there may be a tendency in some quarters 
to do some conclusion-leaping—as, indeed, we did our- 
selves at first—to the effect that Doctor Von Hagen’s 
material is of great value to the PCO, when, as a matter 
of fact, the reverse is true. 


Subsequent scrutiny of the text reveals that it is 
mainly a compilation, based on information much of which 
is out of date, that it deals principally with tropical species, 
and that it contains quite a few errors of fact, of which the 
most flagrant appear to be: Reticulitermes, a genus, is re- 
ferred to as a species. Page 29, fig., brachypterous form 
is not the commonly accepted form. A termite described 
by Dr. Thos. E. Snyder (fig. page 34) is remarkable for 
having both “beak” and “jaws,” as well as “sickles” on 
fore legs and which he named in 1924 (Armitermes 
(Rhymchotermes) perarmatus) “thoroughly armed”; 
Doctor Von Hagen completely misses the point that this 
is an intermediate form between the “beaked” and the 
“jawed.” Page 37, “lumber from the United States has 
brought in the heartwood of ‘Southern sugar pine’ a North 
American termite to Europe’’—there is no southern sugar 
pine; it is very debatable if an American termite has been 


4 


introduced into Europe or vice versa. The termite on § 
Helena is a native species. Page 38, the Termite Investi. 
gations Committee was formed in 1928, not 1927. 


Moreover, because much fresh water has passed over 
the dam since, we are of the opinion that Doctor Voy 
Hagen’s article would have been more timely if he had not 
unduly emphasized, particularly at this late date, the work 
done on the termite problem in California in 1934, as eor. 
related in the book, “TERMITES AND TERMITE Con. 
TROL,” which was top-heavy in certain of its editorial 
aspects. And finally, conspicuous by its absence from his 
text is any reference to the 1-2-3-3!4 standard of sub. 
terranean termite control which has received authorita. 
tive recognition. 





Termite Services Exempted From Price-Ceiling 


Regulations 


N THE grounds that they had “little relation to the 
© cost of living,” termite services were eliminated 
from the price-ceiling regulations by the Office of Price 
Administration as of August 12. 


Charges for termite services were formerly controlled 
by specific service-price ceilings or by the general maxi- 
mum price regulation prescribing use of the highest prices 
charged in March, 1942. 


The revised regulation requires firms offering other 
types of pest control service to fix their rates by using 
the same pricing methods they used in March. If no pric- 
ing method used in that month fits the service now of- 
fered, the sellers must determine a maximum price by: 


1. Using the highest price charged for the same 
service supplied in March. 


to 


Using the highest offering price for the same 
service in March. 


a9, 
~~ 


Using the highest March price for a similar 
service supplied. 


4. Or using the highest March offering price for 
a similar service. 


If none of these is applicable, the seller is permitted 
to establish his price according to those charged by com- 
petitors. 
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Infestation Lowers Morale in War Effort 


HAT the essential nature of pest control, or the lack 
T :: it, is a factor—as it is—in maintaining troop and 
civilian defense morale is forcefully demonstrated in a 
recent news comment in the country’s largest circulating 
daily, which declares that “Among the hotels taken over 
by the Army in Atlantic City, was one so overrun by in- 
sects (in the kitchen) that that part of the building was 
rejected . . . Locally, a group of air raid wardens will be 
disciplined for insubordination because they refused to 
occupy vermin-infested headquarters.” 


At this distance, naturally, it is difficult to analyze 
the causes of the infestation indicated, but we’ll wager 
all our unused sugar-ration cards, that they are com- 
pounded, in part, of faulty control chemical logistics. 
Urgent reason, therefore, to make available at once nec- 
essary supplies to help insure a successful second front of 
high troop and civilian defense morale, without which 
the war effort must lag. 





Men in Armed Services 


OU GATTO, General Chairman of our 10th Annual 

Convention, which is definitely to be held at William 
Penn Hotel, Pittsburgh, Pa., October 26-27-28, has sug- 
gested that we open our Convention by unfurling at the 
time of singing the Star Spangled Banner a Service Flag 
that will show the number of PCOs in the various Armed 
Forces of our Country. Will you not co-operate by send- 
ing us the names of all employees who are in the service 
of the Army, Navy, Marines, Coast Guard, Air Forces, 
etc., listing at the same time their status.—N.P.C.A. Serv- 
ice Letter No. 256. 


The foregoing applies to non-members of the Association 


as well. So let’s hear from you, please—EDITOR. 





Transportation to Convention 


HE INDUSTRY’S most efficient one-man office of 

transportation information, Martin T. Meyer, has 
passed along some thoughts relative to convention transit 
facilities. This year, he indicates, for familiar reasons 
the railroads will be the most accessible mode of travel for 
those convention bound. Since Pittsburgh, the conven- 
tion city, is also the hub of the Pennsylvania R.R. System, 
it is the preferred road to use from New York and the 
East, Cleveland, Detroit, Chicago, St. Louis, Cincinnati, 
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and other Mid-Western points, with trains leaving at con- 
venient times. From Buffalo, the New York Central is 
recommended. 


Connections from the Twin Cities and Milwaukee are 
recommended via the Chicago and Northwestern’s “400,” 
or the “Northwestern Limited”; from San Francisco, 
Omaha and other Iowa points, the “Challenger,” or the 
San Francisco Overland Limited; from Kansas City and 
Los Angeles, the Southern Pacific-Rock Island’s. “Cali- 
fornian”; from Texas points, connecting at St. Louis, the 
Missouri-Kansas-Texas lines. 


Those coming from Atlanta are advised to travel via 
Washington; those leaving from Birmingham, Nashville, 
and Memphis will find the Louisville and Nashville and 
Pennsylvania Railroads, via Cincinnati, the most con- 
venient. 


Publication of train schedules would be of no avail due 
to rather frequent changes being made therein, often by 
only a matter of a few minutes either way. It is impor- 
tant, therefore, that all persons who intend to travel by 
rail should check with their local passenger agent as to 
schedules and fares prevailing; if Pullman travel is antici- 
pated, reservations should be made AT LEAST THREE 
WEEKS BEFORE THE CONVENTION DATE—October 
26, 27, 28. 


As always, Mr. Meyer, Transportation Chairman, 
whose address is 231 8. 10th St., Philadelphia, Pa., will 
be only too pleased an answer further mail queries on con- 
vention transportation. 
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Don’t Fail to Attend 


the 
N. P. Cc. A. 
Convention 
at 


Pittsburgh. Penna. 
October 26-28, 1942 
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The Brown Dog Tick. an Important House Pest 


Known scientifically as Rhipicephalus sanguineus (Latr. ) 


By F. C. BISHOPP, Assistant Chief of Bureau of Entomology and Plant Quarantine, 


HE problem presented by the 
OF secon dog tick is admittedly one 
of the most troublesome with which 
the exterminator must deal. Further- 
more, it is a problem of ever widen- 
ing distribution and increasing fre- 
quency of occurrence. 


With allthis, relatively few of those 
actually carrying on pest-control work 
throughout the country have a suffi- 
cient knowledge of the appearance, 
life history, and habits of the pest to 
diagnose the problem adequately 
when it is encountered, to give their 
clients proper information regarding 
it, or to deal with it effectually. 


This article is intended to help sup- 
ply these desiderata in the tool bag 
of the pest control operator. However, 
the author must make it clear, at the 
outset, that he knows of no royal road 
leading to the extermination of this 
pest under the varied conditions in 
which it is encountered. 


How to Recognize the Brown 
Dog Tick 


The brown dog tick is essentially a 
house and kennel pest. It must suck 
blood in order to grow and reproduce. 
It feeds only upon dogs and very rare- 
ly attaches to man or other animals. 
It is capable of living a considerable 
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period—even as long as seven months 
—without food. 

The brown dog tick is observed on 
dogs and around houses where dogs 
are kept, in several stages and states 
of engorgement that leads many to 
think that several kinds of ticks are 
present. This tick, in common with 
most other kinds of ticks, passes 
through four stages, namely, the egg, 
the larva, or seed tick, the nymph, 
and the adult—male and female. 

The ticks may be seen attached to 
any part of a dog; they are present on 
the dog and/or on the walls and cur- 
tains and furniture near the dog’s 
sleeping place. The engorged females 
frequently crawl to the ceiling, where 
they may be seen in corners or along 
picture molds, and here they may de- 
posit masses of eggs that hatch into 
seed ticks. They are present and more 
or less active the year round. The 
adult males and unengorged females 
are brown and devoid of white mark- 
ings. 

The brown dog tick is so often con- 
fused with the American dog tick 
(known scientifically as Dermacentor 
variabilis Say) by pest control opera- 
tors and in the‘ minds of the public 
that, in addition to pointing out the 
foregoing characteristics, it seems de- 
sirable to contrast the two species as 
below: 





BROWN DOG TICK 


Seed ticks, nymphs, and adults found on 


dogs. 


All stages common in buildings. 
Seed ticks and nymphs feed on dogs only. 


Ticks found on dogs and in buildings the 
year round. 

Ticks seldom found out of doors. Not a wood 
tick. 

Ticks rarely attach to man. 

Ticks often found between dog’s toes. 

Not a carrier (to man) of Rocky Mountain 
spotted fever. 

Male and female without white markings. 

Adults with angles projecting on each side 
of base of head (basis capituli). 


Unfed adults very active. 


| 


Ticks commonly attach to man. 


AMERICAN DOG TICK 
Adults only found on dogs. 


Adults only occasionally found in buildings. 


Seed ticks and nymphs feed only on small 
wild rodents (field mice, etce.). 


Ticks found on dogs during spring and sum- 
mer (most abundant in May and June). 





Ticks usually found in woods and fields— 
a true wood tick. 





| Ticks seldom attach between toes. 


The carrier of Rocky Mountain spotted fever 
in the Central and Eastern States. 

Male and female with white markings on 
shield on back. 


Adults without lateral angles on base of 
head. 


| Unfed adults less active. 








The difference in appearance of the 
males and females of the two species 
is brought out in figures 1, 2, 3, and 4 


Stages and Life History of the 
Brown Dog Tick 


The eggs are oval, shining, brown 
and deposited in masses of 1,000 to 
2,600 in some corner or other pro. 
tected place (See fig. 6, showing eggs 
of the American dog tick). The inep. 
bation period ranges from 19 to 6) 
days, depending on the temperature. 


The larvae, or seed ticks (fig. 7), 
hatch from the eggs and remain quiet 
around the egg mass for a few days. 
then usually scatter to some extent. 
especially when disturbed. They have 
six legs, are brownish, and are of 
about the size of a pinhead. Seed ticks 
can live for about 414 months. [If 
they find a dog, they crawl upon it 
and attach. In from 3 to 6 days they 
become filled with blood, are bluish 
in color, and about the size of a No.8 
shot. They drop from the dog and 
hide, often in clusters, near the sleep- 
ing place of the host. They soon be- 
come sluggish and molt their skins in 
6 to 23 days, the time required de. 
pending much upon the temperature. 


The nymphs, as the ticks are called 
after they molt from the seed-tick 
stage, are brown, somewhat larger 
than the seed ticks, and have 8 legs 
(fig 8). They rest a few days after 
molting and are then capable of craw!- 
ing very fast. They can live without 
food as long as 214 months in summer 
and about 6 months in winter. They 
attach to a dog, if one is accessible, 
and in 4 to 9 days become fully er- 
gorged. They are then ovoid, grayish 
blue, and about the size of a No.4 
shot. Again they drop off, seek a pro 
tected place and in 12 to 129 days 
molt to adults. 


The adult males and females are 
brownish, often with the dark inner 
structures showing through. The back 
of the male (fig. 1) is covered witha 
hard shield, or scutum, while in the 
female (fig. 2) this shield covers only 
the forward one-third of the body, 
the rear portion being capable 0 
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great distension as the tick fills with 
blood. Adult ticks are about one- 
twelfth inch in length and are very 
active after they have become hard- 
ened following the molt. They crawl 
about, especially at night, seeking a 
dog, and when one is found they soon 
attach. They may take hold anywhere 
but, especially in short-haired dogs, 
prefer the inside of the ears and the 
places between the toes. Mating takes 
place after a few days of feeding, the 
male usually attaching immediately 
beneath the female. The male does not 
enlarge much while feeding, but the 
body of the female distends greatly 
and becomes dirty gray or blue gray in 
color. The engorged female is about 
one-third of an inch in length. (See 
engorged female of the American dog 
tick, fig. 5.) The females seek pro- 
tected places when they leave the 
host. Often they crawl behind base- 
boards and casings, or up the walls to 
corner moldings. 


Egg laying begins in 3 to 38 days, 
depending upon the temperature. The 
eggs are pushed out in front of the 
tick, which gradually shrinks in size, 
turns yellowish brown, and dies soon 
after its 1,000 or 2,600 eggs have been 
laid. This takes about 2 weeks. 


How This Tick Enters Dwellings and 
How It Spreads 


The brown dog tick is a tropical and 
subtropical species. It was first found 
in this country in extreme southern 
Texas. Later it was found in Florida, 
and during the last 25 to 30 years it 
has spread northward and now is 
widely distributed, especially in the 
larger cities. Although this pest can 
not successfully overwinter out of 
doors in the Northern States, it finds 
conditions in heated homes, apart- 








Fig. 1.—Brown dog tick; male. 
(Much enlarged.) 
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ments, and kennels favorable for its 
continued breeding. 


The spread of the brown dog tick 
has been greatly favored by the fre- 
quent transfer of dogs from infested 
southern areas to northern cities. In- 
fested kennels have been one of the 
main factors in accelerating local 
spread. Frequently a dog is sent toa 
hospital or kennel for a short time, 
then brought home with a few un- 
noticed ticks upon it. Under such cir- 
cumstances, it may be weeks or even 
months before the infestation builds 
up and is noticed. By that time the 
pest may be scattered about the prem- 
ises and firmly established. 


Ticks may be dropped or scratched 
off by dogs on the street or in parks, 
but infestations, especially in the 
North, are not usually picked up from 
such sources. 








Fig. 2.—Brown dog tick; female, unen- 
gorged. (Much enlarged.) 





Where The Brown Dog Tick Is Found 


The brown dog tick is more abun- 
dant and widely distributed in the 
South than in the North. This is par- 
ticularly true of Texas and Florida. 
In the South it is not uncommon to 
find heavy infestations in outbuild- 
ings where dogs sleep, in dog houses, 
and in trees and fences as well as un- 
der and on porches and in houses. In 
more northern localities outdoor in- 
festations are less common and the 
trouble is more restricted to living 
quarters, basement areaways, and 
porches. In the summer, however, 
where dogs are frequently kept in out- 
houses and yards, rather heavy infes- 
tations may occur in such situations. 


These ticks are always closely asso- 
ciated with dogs or occur where dogs 
have been kept. Out of doors the ticks 
occur in kennels, on the trunks of 
trees, in protected places on posts and 
gates, and even in the grass. Porches 





Fig. 3.—American dog tick, or wood tick; 


male. (Much enlarged.) 





and adjacent walls and entryways to 
basements often become heavily in- 
fested from dogs that sleep in such 
places. 


Indoors, also, the ticks are usually 
concentrated near the dogs’ sleeping 
places. They are found on walls, pic- 
ture frames, and curtains, behind 
baseboards, on door and window ¢as- 
ings, in upholstered furniture, under 
table tops, and even in beds. In board- 
ing kennels the pens as well as the 
buildings often become infested. This 
is true also of poorly kept dog and cat 
hospitals. The cracks in cages, espe- 
cially in those built of wood, the 
spaces behind baseboards, and the 
walls, especially in the corners, may 
harbor ticks of all stages. 


Control of the Brown Dog Tick 


From the life history and habits of 
the brown dog tick as just described, 
it is evident that the pest must be 
attached on the dog and in the in- 
fested quarters, both indoors and out. 
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1.—American dog tick; female. 


(Much enlarged.) 








The exterminator’s aim is to elimi- 
nate the ticks from the premises. He 
may hesitate to apply insecticides to 
a dog, but he must either do that or 
get the full cooperation of the dog 
owner in either treating the dog him- 
self or getting a competent veterinary 
to do so. The exterminator must be 
prepared to advise those concerned as 
to the best methods of ridding the 
dogs of ticks and to see that dogs are 
treated at the same time as are the 
buildings or premises. 


Probably the best method of killing 
the ticks on a dog is to apply a wash 
consisting of 2 ounces of derris or 
cube powder (containing 3 per cent of 
rotenone), 1 ounce of neutral soap or 
soap flakes, 1 gallon of tepid water. 
The animal may be placed in the dip 
or the material may be applied as a 
shampoo and rubbed in. The surplus 
liquid may be taken off with a towel 
and the rest allowed to dry on. 


The ticks may also be killed by dust- 
ing the animal with derris or cube 
powder (containing from 3 to 5 per 
cent of rotenone) or fresh pyrethrum 
powder. The dip is preferable, how- 
ever, because it insures more thor- 
ough distribution and it kills the ticks 
more quickly. It should be remem- 
bered that rotenone-carrying mate- 
rials are slow killers, and that they 
are injurious if they get into the dog’s 
eyes. On account of war conditions the 
sale and use of rotenone-carrying ma- 
terials has been restricted. In fact, 
under the present War Production 
Board Order (M-133), such materials 
are not permitted for use on dogs for 
the control of thé brown dog tick un- 
less they have already been packaged 
specifically for that purpose. Pyreth- 








Fig. 5.—American dog tick; engorged 
female. (Enlarged.) 


rum powder, referred to above, may 
be used as a substitute and arsenical 
tick dips diluted so as to contain .18“% 
arsenic trioxide may also be used 
against the brown dog tick. These 
dips are manufactured by a number 
of different companies and the dilu- 
tion is usually indicated on the con- 
tainers. Care should be taken not to 
dip the dogs if they have become over- 
heated and they should not be closely 
caged or kept very quiet until the dip 
his entirely dried. This is for the pur- 
pose of avoiding scalding of the skin 
on certain tender portions. 


If all ticks on the premises are 
killed, one application to the dogs is 
sufficient, but it is seldom that a sin- 
gle treatment of any kind will com- 
pletely free premises. When ticks are 
present on premises, a dog must be 
treated every 4 or 5 days if all tick 
engorgement is to be prevented. 


Fumigation 


Fumigation of infested buildings is 
usually not recommended because it 
is often difficult to gas all places 
where the ticks occur, as on porches, 
in entryways, etc. 








Fig. 6.—American dog tick; female and egg 
mass. (Enlarged.) 





The brown dog tick is somewhat 
more difficult to kill with fumigants 
than are most insects. This is par- 
ticularly true of the engorged nymphs 
and engorged aduit females. In a well 
constructed and sealed building, a 
charge of 16 ounces of sodium cyanide 
to 1,000 cubic feet of space for 12 
hours should give a complete kill in 
most instances. 


Sprays and Dusts 


Strong pyrethrum-kerosene sprays 
are effective if the ticks are wet with 
the spray. The main difficulty, how- 
ever, is in reaching them all, for they 
are often secreted deeply in cracks, 
behind baseboards, or in protected 
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Fig. 7—Brown dog tick; larva, or seed tick, 


unengorged. (Greatly enlarged.) 





places around furniture. The spray 
should be directed behind baseboards 
and trim and into all the cracks and 
crevices. It is also well to blow fresh 
pyrethrum powder liberally into such 
places. 


As arule it is best to spray infested 
places three times at intervals of 
about 4 days, coincident with the 
treatment of the dog. 


For outdoor treatments, spraying 
with creosote oil is most effective, if 
painted surfaces and shrubbery, 
which might be damaged by creosote, 
do not interfere. Creosote oil is espe- 
cially useful in infested dog houses 
and outbuildings and on infested posts 
in the yard. Dogs should be kept out 
of a yard so treated until the creosote 
is thoroughly dried in, and care should 
be taken to prevent the material from 
getting on grass and shrubbery and 
on the face and body of the operator. 








Fig. 8.—Brown dog tick, nymph, unen- 
gorged. (Greatly enlarged.) 
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Pest Control Exhibit at Muneie Fair 


Sponsored by Hoosier PCO. Proves 
Good-Wiill Gold Mine 


SCHEWING completely the di- 
rect solicitation of business, even 
to the extent of not obtaining names 
for his prospect list, but concentrat- 
ing rather on the educational aspects 
inherent in pests and their control at 
his booth at the Muncie Fair, the first 
week in August, Bert Lewis, Lewis 
Pest Control, Muncie, Ind., found that 
his exhibit not only attracted an end- 
less stream of visitors but stimulated 
many questions—in fact, so many 
questions had to be answered, that 
both he and Mrs. Lewis, his second in 
command there, had to maintain an 
extra supply of throat lozenges to 
ease the strain on their vocal cords. 


Of supplementary and instructive 
interest is some of the outstanding 
booth detail, which the illustration, 
herein shown, does not quite bring 
into focus. For instance on the coun- 
ter, in front of Mr. Lewis, were crys- 
tal glass-topped jars with a few live 
specimens in each of the following: 
three kinds of roaches, bedbugs, con- 
fused flour beetles, carpet beetles and 
larvae, moth, bean beetles, termites, 
in both winged stage and worker 
stage, and a house centipede. Mr. 
Lewis sat at the table explaining the 


WORLD 


Lew S ~~ 


PESTS for September, 1942 


AA Acre wy 
SAE | 
apoasss 


identification of these insects to the 
housewives, who appreciated this, in- 
asmuch, as many had never seen the 
live insects—especially the bedbug— 
and they felt, therefore, that the ex- 
planation gave them a basis for de- 
termining what their infestation was 
before it reached too critical a stage. 


Another feature which attracted 
lots of interest was the display of 
fumigation gases, gas mask and warn- 
ing signs, as did his rack of mounted 
specimens of butterflies, moths and 
beetles. 


In the rear of the booth was a large 
display card, measuring 4x6 feet, con- 
taining illustrations of some of the 
common and unusual household pests, 
blown up to many times their normal 
size, which gave the audiences a bet- 
ter perspective of the insects’ con- 
tours and shapes. 


Much praise is due the Lewises for 
their constructive spirit as evidenced 
by their not inconsiderable financial 
outlay for booth rent; and, for their 
unremitting spade work—all of which, 
unquestionably, not only upped re- 
spect for the Industry, but which 
should also tend to create an added 
incidence of business opportunity. 
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“With the Colors” 





Private Alexander J. Roublick’s address 
is 920 A. F. R. T. C., Hotel Shelburne, At- 
lantic City, N. J. While in the service the 
Roublick Exterminating Co., located in the 
Bronx of New York City will continue op- 
erations under the direction of his wife and 
competent employees. 


Lieut. Charles Partlow has transferred 
from Fort Bragg to Camp Bowie, Texas. 
They tell us that Charlie will be busy with 
tank destroyers. 





Lost U. S. Fliers Fought Rats 


A party of American airmen finally has 
arrived at an Australian base after spend- 
ing two months lost in the wilds of New 
Guinea, the Australian radio announced, as 
heard by CBS. 

The group consisted of the crew of a 
bomber forced down in a remote mountain- 
ous area, and men from three rescue planes. 
The first rescue plane cracked up, killing 
the pilot. The other two planes landed, 
but were unable to take off. 

A RAF pilot sighted the Americans 
and directed them to a large airfield where 
they were finally picked up. Lieut. L. C. 
Doan, one of the Americans, said they had 
to post sentries each night with a rifle and 
flashlight to protect them from rats. 





—wN. Y. Post. 
ry — 
Fence Posts Preserved While 
Green 


Can be set at once, and a lifetime of 15 or 
more years is assured, Oregon State College 
reports after extensive experiments. A 
three-quarter-inch slanting hole is bored in 
the green post about six inches above the 
ground line. A tablespoonful of preserva- 
tive is noured in and confined with a cork 
or wood plug. Two holes are needed for 
the eight-inch posts; three for twelve-inch. 
The preservative, which costs about six cents 
a post, consists of equal parts by weight 
of corrosive sublimate (mercuric chloride), 
arsenic, and common salt. Commercial 
grades are satisfactory. The treatment, 
halting both decay and insect boring, must 
be used on green wood, because the sap 
dissolves the chemicals and carries them 
through all parts of the wood. 

—Country Gentleman, June, 1942. 











FOR SALE 


CRESYLIC ACID 


WILLIAM D. NEUBERG COMPANY 


420 Lexington Ave. New York, N. Y. 
Telephone LE 2-3324 




















PYRETHRUM vs. ROACHES 


By DR. F. L. CAMPBELL, Ohio State University 


ECAUSE the susceptibility of 
different species of insects to 
pyrethrum varies, it is desirable that 
the performance of pyrethrum insec- 
ticides that are to be used against 
roaches should be determined against 
roaches. As the principles of biologi- 
cal evaluation of insecticides are the 
same regardless of the insecticide or 
of the species of test insect, it does 
not seem necessary here to go into 
great detail on the mechanical aspects 
of the tests that have been proposed. 
It should be pointed out only that the 
value of a test depends on the repro- 
ducibility of its results and on the 
relation of those results to conditions 
of practical use of the insecticide. Re- 
producibility of results depends on 
the number and uniformity of the test 
insects and on the uniformity of all 
experimental methods and conditions. 





Pyrethrum Powder 


According to McDonnell et al. 
(1920), Glover, in 1864, described the 
first experiment in the United States 
on the insecticidal efficiency of 
pyrethrum. Glover is quoted as fol- 
lows: “This powder had a curious ef- 
fect on some Croton roaches we were 
experimenting with; when sprinkled 
over them or placed in a circle and 
they made to pass over it, for a few 
steps they appeared very lively, but 
some staggered, and after a few 
struggles fell over and soon ceased to 
live.” This is of historical interest, but 
of course Glover did not attempt to 
find out whether one powder was bet- 
ter than another. Another early use 
of roaches as test insects for pyreth- 
rum is that of Unger in 1888, cited by 
Gnadinger (p. 88, 1936). 


Little serious effort has since been 
made to evaluate pyrethrum powder 
on roaches, perhaps because chemi- 
cal methods for the determination of 
pyrethrins in pyrethrum powder be- 
came available before a need for care- 
ful biological evaluation was felt. 
Chemical methods are satisfactory 
for straight pyrethrum powder but 
may be inadequate for mixtures con- 
taining pyrethrum. 


The testing of pyrethrum powders 
against roaches has been carried out 
either by dusting the roaches directly 
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Part 2 


or by causing them to run over a sur- 
face on which the powder is distrib- 
uted as uniformly as possible. 


The use of direct dusting requires 
arrangements for depositing the same 
quantity of powder per unit area on 
each roach. Hockenyos (1936) as- 
sumed that he could control this quan- 
tity by applying the maximum 
amount that would adhere to the in- 
sects. Great variation in deposit prob- 
ably resulted. Worsley (1936) made a 
greater effort to control deposits. He 
placed 10 roaches in a glass dish (bot- 
tom covered with filter paper) and 
then blew into the dish 0.1 gm. of 
finely ground powder. The dish was 
gently shaken at all angles to make 
sure that each insect came into good 
contact with the powder. His obser- 
vations consisted of the sum of marks 
given each individual at frequent time 
intervals. The greater the effect, the 
higher the mark, ranging from 1 (ob- 
viously disturbed and very active) to 
10 (dead). When all ten insects were 
dead the sum of the marks was 100. 
In the writer’s laboratory Gilbert 
(1941) used a more precise direct 
dusting method than either of the 
above. A weighed charge of dust was 
blown up into a tall, insulated, cellu- 
loid cylinder in which it settled uni- 
formly on German or American 
roaches in a container at the base of 
the cylinder. The roaches were ex- 
posed to the settling dust for a defi- 
nite period of time and were allowed 
to run around in the dusted container 
for another brief period. They were 
then transferred to clean containers 
for observation on the per cent para- 
lyzed and dead at frequent time inter- 
vals. Having acurate control of dos- 
age, Gilbert succeeded in showing 
consistent differences in effectiveness 
in samples of different pyrethrin con- 
tent. 


At least as early as 1937, R. E. Heal 
of Rutgers University was testing 
powders against the German roach by 
forcing it to run over a dusted sur- 
face. His methods and results were 
not published. Results obtained by a 
similar method were published by 
Laudani and Sweetman (1941). Amer- 
ican and German roaches were in- 
duced to run along the bottom of a 
paper trough 2 inches wide and 14 


inches long. The bottom of the trough 
was covered as evenly as possible with 
about 4 grams of powder distributed 
from a salt shaker. While this setup 
is adequate for demonstrating gross 
differences in effect in different ma. 
terials, it lacks desirable uniformity 
in deposit and in provision for giving 
each insect the same period of ex. 
posure to the treated surface. Direct 
dusting of caged roaches was also 
done without dosage control. The ex. 
periments served to show that pyreth. 
rum powder is effective only when the 
insects are dusted directly. This jg 
understandable for Hockenyos (1936) 
had previously indicated that the 
quantity of pyrethrum powder picked 
up by a roach on running over a 
dusted surface is insufficient to kill 
it. For evaluation of straight pyreth. 
rum powder a direct dusting method 
is therefore desirable. It should be 
supplemented by a runway test when 
sodium fluoride or other protective 
insecticides are mixed with pyretl. 
rum or are to be compared with it. 
However, a better runway test than 
that described by Laudani and Sweet- 
man should be devised, if good con- 
trol of dosage and exposure is to be 
obtained. 


Impregnated Powders 


While so-called inert dusts impreg- 
nated with pyrethrum extract art 
used for control of agricultural insect 
pests, they have not yet been much 
used for roach control. It is curious, 
therefore, that the first serious appli- 
cation of roaches as test insects for 
pyrethrum involved the testing of irt- 
pregnated powders. Staudinger ard 
Rusicka (1924), wishing to check 
their chemical work on the isolation 
and identification of the active prin- 
ciples of pyrethrum, treated German 
roaches with impregnated powders. 
According to Gnadinger (p. 119, 
1936), “The pyrethrins were dissolved 
in ether, which was then mixed with 
flour, with gentle warming on a water 
bath, until the ether was evaporated. 
Five to six roaches were placed ina 
flask and dusted with a spoonful of 
the powder.” Pyrethrum powder was 
used as a check. While this crute 
method of application suited their 
purpose, a more precise method, like 
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that of Gilbert, described above, 
should now be used for impregnated 
powders. Incidentally, Gilbert’s best 
sample was an impregnated (forti- 
fied) pyrethrum powder. 


Pyrethrum Extracts 


The evaluation of pyrethrum ex- 
tracts, usually in solution in kerosene, 
against roaches has been attempted 
by many workers. The methods em- 
ployed may be divided into two 
classes: (1) treatment of individual 
insects by injection, oral administra- 
tio, or the application of drops or 
spray to the surface of the body, (2) 
application of a spray or settling mist 
upon groups of insects. 


Treatment of individual insects is 
possible and undoubtedly could give 
good results, but in no case mentioned 
below has such a method been exten- 
sively employed by its originator or 
been used by others. 


Saling (1928) was the first to pro- 
pose a roach test for the evaluation of 
pyrethrum extracts. As already men- 
tioned, this test involved the oral ad- 
ministration of measured volumes of 
mineral oil extracts of pyrethrum to 
American roaches. No comparative 
results were given. 


Buchmann (1930) extended Sa- 
ling’s work to include oral injection 


and subcutaneous injection of oil so- 
lutions into the giant roach and the 
American roach. He described the ef- 
fects of the injection, showed that 
effects are related to dose, and sug- 
gested noting the time of paralysis as 
a criterion of effect, but, like Saling, 
he did not give comparative results. 
Both methods are therefore merely 
suggested techniques that were not 
utilized. 


The Insecticide Standardization 
Committee of the National Associa- 
tion of Insecticide and Disinfectant 
Manufacturers (Anon. 1932) _pre- 
sented a report on a “roach test” 
method for evaluating pyrethrum ex- 
tracts. The procedure called for 
spraying individual German roaches 
under standard conditions and for 
criterion of effect taking the time 
from application till the roach “lies on 
its back and is unable to regain its 
feet” — the so-called “paralyzing 
time.”’ An example is given to show 
that paralyzing time is inversely pro- 
portional to the concentration of 
pyrethrins and that unknown samples 
give various results within the range 
of the known samples. Again we have 
the basis for a method, but no demon- 
stration of its utility or reliability is 
given. While the criterion of “para- 
lyzing time” is satisfactory for py- 
rethrum sprays, it alone is not suffi- 
cient for comparison of pyrethrum 


sprays with other sprays that may 
have a poor paralytic effect but a 
good lethal action. 


Nelson et al. (1934) proposed the 
placement of measured drops of oil 
base insecticide diluted with absolute 
ethyl alcohol on the center of the 
thoracic sternum of chilled, adult Ger- 
man roaches. After treatment the in- 
sects were placed in glass dishes with 
food and water and mortality counts 
were made after 24 hours. If 100 se- 
lected roaches per sample were used 
and the same dose was applied to 
each, the difference in effectiveness 
of two samples was represented by 
the difference in percent mortality. 
However, no results with roaches are 
given. For general test purposes this 
is the most promising of the foregoing 
methods involving the use of indi- 
vidual insects, although it gives no 
information on paralyzing time. 


It is easier to spray groups of 
roaches than to treat individuals—if 
one has a large supply of roaches. 


The first group spray tests of py- 
rethrum-oil involving roaches were 
made by Abbatucci and Roubaud 
(1926). Three samples were compared 
against German and oriental roaches 
on the basis of time to total paralysis 
or apparent death. The results were 
so variable that no conclusions could 





For Fumigating Use 
ZYKLON DISCOIDS 


No more guesswork. Do better 
jobs with this handy packaged 
fumigant. ZYKLON DISCOIDS 
are ready for instant use. Open 
the can and scatter the discs into 
rooms to be fumigated. No cor- 
rosive liquids and no dangerous 
residue. DISCOIDS give off a 
powerful gas that penetrates into 
every crack and crevice—kills in- 
sects wherever they may be. Send 
for “Zyklon Discoids Fumigation 
Manual”—FREE. 
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When Writing to Advertisers Mention “Pests” 


For Rat Control Use 
CYANOGAS 


This is a powder giving off a gas 
-—NOT A BAIT. Kills rats and 
mice instantly. Successful where 
baits and other means fail. 
Simply pump the powder into the 
rat holes. The gas liberated pene- 
trates to all parts of the runs. 
With a Cyanogas-Foot-Pump- 
Duster and CYANOGAS A- 
DUST you can make big profits. 
Special ruggedly built duster $5.75. 
Write for free booklet on rodent 
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be drawn. Information is lacking for 
judgment of the value of the method. 


Worsley (1936) published results 
of a few tests of a pyrethrum-oil spray 
against roaches made under standard 
conditions which are not completely 
described. Only 10 insects per test 
were used. The results show only that 
per cent mortality depends on concen- 
tration of pyrethrins. 


Undoubtedly the first investigator 
to use large numbers of roaches as 
test insects for pyrethrum-oil and 
other liquid insecticides was Tuma 
(1938). At the time of his publication 
he claimed to have reared and killed 
more than 2,000,000 German roaches 
during a period of three years. In his 
paper he describes all the precautions 
that should be taken to rear uniform 
insects of known age (sex of insects 
was not mentioned, however), to ap- 
ply a known volume of spray in a uni- 
form manner under controlled condi- 
tions and to make objective counts of 
roaches down (moribund or dead) in 
1, 24, and 48 hours. It is sufficient 
to say here that roaches in a large 
glass jar were subjected to direct 
spray and settling mist. At the time 
of the 1 hour count all roaches were 
transferred to a clean smaller jar with 
food and water. Unfortunately Tuma 
has never published results of com- 
parative tests of different samples 
made by this method, but judging 
from his published results on the re- 
lation of age to susceptibility, the 
method should be satisfactory. 


Recently McGovran and Fales 
(1942) have made an important con- 
tribution to technique of direct spray 
tests against German roaches. In or- 
der to control dosage accurately, the 
spray from a fixed nozzle above a ro- 
tating cage of roaches is interrupted 
by a partition that swings like a pen- 
dulum. The hole above the roaches is 
open to the spray only when the par- 
tition is at the extremities of its 
swing. Thus the dose is determined 
by the number of swings of the parti- 
tion. 


The writer and some of his students 
have been engaged in the development 
of roach tests since July, 1937, work- 
ing with the National Association of 
Insecticide and Disinfectant Manufac- 
turers and some of its members. A 
description of three group methods is 
given by Campbell, Barnhart and Hut- 
zel (1941). As reprints are available 
for distribution, only the principles of 
these methods are outlined here. 


(1) In Barnhart’s settling mist 
method a definite volume of insecti- 
cide is sprayed into a tall, insulated 
celluloid cylinder. After the mist in 
the closed cylinder has ceased swirl- 
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ing and has started to settle, roaches 
in a container at the base of the cyl- 
inder are exposed to the settling mist 
for a definite period of time. In this 
way deposit of insecticide on the 
roaches is precisely controlled. 


(2) In Barnhart’s lard can method 
roaches in a standard perforated con- 
cealment box are sprayed with a def- 
inite volume of insecticide. Those that 
emerge from the box are subjected 
also to settling mist. This method has 
proved to be particularly suitable for 
determining the relative activating 
effect of different insecticides, but it 
is undesirable as a general test 
method. 


(3) In Hutzel’s modified chamber 
method roaches are confined in sev- 
eral small crystallizing dishes, which 
are placed in fixed positions on the 
floor of a Peet-Grady chamber. These 
positions spiral out from the center of 
the floor, so that each position is far- 
ther removed from the center than 
the preceding one. When an atomizer 
is fixed at the top center of the cham- 
ber to spray down upon the roaches in 
these dishes, the spray cone as it 
strikes the floor does not cover all 
dishes uniformly. There is a fixed 
dosage gradient from the center to 
the outer circle, and therefore the 
mean dose received by each dish di- 
minishes as its distance from the cen- 
ter increases. In this way a graded 
series of mortalities may be obtained 
with each treatment, thus obviating 
the excessively high or low kills that 
may be obtained by single dose treat- 
ments. Much data must be obtained 
by this method and studied statis- 
tically before it can be recommended 
for general use. 


Pyrethrum for Roach Control 


When, where, and how pyrethrum 
powder was first used for roach con- 
trol is probably unrecorded. The 
earliest official recommendation of 
pyrethrum for this purpose that the 
writer has seen is to be found on page 
93 of the bulletin on the principal 
household insects of the United States 
by Howard and Marlatt (1896). It 
would serve no useful purpose to cite 
all the subsequent bulletins in this 





Worst Since 1938 

The warning of the worst mass flight of 
mosquitoes since 1938 was given, the middle 
of August, by George W. Eager, superin- 
tendent of the New Jersey Mosquito Com- 
mission. He estimated 1,250,000 persons, 
in Essex, Morris, Passaic and Union Coun- 
ties, New Jersey, would be the targets of 
the raiders. Eager explained that 20,000 
acres of flooded meadows of the Passaic 
River and its tributaries have been the 
breeding ground for the pests and that ef- 
forts to eradicate the eggs had failed. 





and foreign countries in which sin. 
lar recommendations have been made 
because no practical experiment, 
work with pyrethrum is described jy 
any of them nor is the application 9; 
pyrethrum discussed in detail. Fp, 
example, let us quote the latest peg. 
ommendation of Back (1937): “py. 
rethrum powder, used in the gam 
way as sodium fluoride, is excelley; 
when thoroughly applied to the hiding 
places or to the roaches themselye 
They usually turn on their backs, an 
although they live for some time, the 
eventually die if thoroughly treate; 
The stupefied roaches should be swept 
up and destroyed several hours afte; 
treatment before those least affeete; 
can revive. Pyrethrum powder js , 
safe remedy and will not injure ma 
or pets. Upon exposure to air it loses 
its effectiveness after some days, an 
only fresh, finely ground powde 
should be used. It can be most thor. 
oughly applied by means of an ele. 
trically operated dusting machine.” 


The foregoing recommendations ar 
not based upon experimental work 
but upon general experience, includ. 
ing opinions of pest control operators 
Actually we do not know in a single 
instance how well pyrethrum powder 
will control a given roach infestation 
when applied in known quantity an( 
manner under known conditions. Con. 
trast this situation with research ani 
recommendations on control of agri. 
cultural crop pests. Field experiments 
may be made year after year on con- 
parable plots before recommendations 
are made and recommendations ar 
revised from time to time as new in- 
formation is obtained. We have n 
such background for roach control 
We know only that if we can place 
enough pyrethrum powder on ever 
roach in an infested building, the in- 
festation will be eliminated until eggs 
hatch or new roaches enter or ar 
brought in. But we can get facts on 
the value of pyrethrum for roach con- 
trol. It is worth while, therefore, t 
consider the design of an adequate 
“field test.” 


Suppose that we have a kitche 
heavily infested with German roaches 
—the site of our field test. We wish 
to know the degree of control that we 
can obtain by the application of é 
fresh, air-floated pyrethrum powder 
containing 1.3 per cent pyrethrins 
The first step is to study the infeste- 
tion and estimate its intensity. Thi 
might be done by taking flashlight 
photographs in the dark kitchen ané 
counting roaches showing in differet! 
views. During the daytime a weai 
pyrethrum spray may be used to le 
cate infested cracks and further 
estimate the population of roaches 
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For the record the infested cracks 
may be marked in sketches or photo- 
graphs of the room. The construction 
of outside and inside walls and floors 
should be noted. 


After having learned as much as 
possible about the existing infesta- 
tion, We are ready to apply the py- 
rethrum powder by power duster, the 
rate of output of which is known. The 
powder will then be applied in the 
daytime in the previously located 
cracks, the quantity applied being es- 
timated by timing. An observer will 
be stationed in the kitchen, in all 
roms surrounding the kitchen and 
out of doors outside of the kitchen. 
These observers will take timed notes 
on the behavior of roaches in the 
kitchen and on the number and _ be- 
havior of roaches seen to run into the 
surrounding rooms and out of doors. 
The observers will count the numbers 
of paralyzed roaches and will take 
samples of all stages to determine 
whether they will die or recover. Fre- 
quent inspections will be made there- 
after to estimate the remaining in- 
festation, its location and build-up. 
Finally we shall have the data needed 
to publish facts instead of opinions. 


The experiment outlined above may 


seem ridiculous to a pest control op- 
erator who, when he takes a roach 
control job, cannot play with it, even 
if he could afford to do so. Yet there 
Was a situation on this campus where 
the above experiment could have been 
carried out, and if entomologists had 
the financial support for household 
pest research that they have been 
granted for agricultural pests, it 
would be quite feasible to make many 
such field tests against household 
pests. It must be pointed out, how- 
ever, that it is more difficult to make 
comparative field tests against house- 
hold insects than it is against crop 
pests, because it is almost impossible 
to arrange adjacent comparable test 
plots indoors, whereas this is done as 
a matter of course in tests of insecti- 
cides against insects attacking or- 
chards, truck crops, etc. So the road 
to factual knowledge of roach control 
with pyrethrum or other insecticides 
is long and arduous. 


The degree of control that is ob- 
tained with pyrethrum will certainly 
depend on the nature of the hiding 
places and on the placement of an 
adequate quantity of powder in those 
hiding places so that the roaches will 
be dusted directly or will become 
dusted as they attempt to move 


through a dusted crack. Mechanics of 
construction and application are vital. 


Of all organic insecticides, the 
writer believes that pyrethrum is 
most effective for roach control. Py- 
rethrum has an essential place in 
roach control because of its safety and 
because of its prompt spectacular ef- 
fect on the insects. Properly applied 
in the right situations, it has given 
excellent results and if retreatments 
are made as needed, a roach popula- 
tion can be held down to a very low 
level. Unfortunately it lacks the last- 
ing protective effect of sodium fluo- 
ride and phosphorus paste and may 
drive into unexpected places roaches 
that can escape. 


Bearing in mind the fact that con- 
tact action on the body of the roach 
by a sufficient quantity of available 
pyreturins is necessary to cause its 
death, one may expect improvement 
in roach control to result from any 
means that will facilitate or increase 
this contact with pyrethrins. 

The use of an impregnated (forti- 
fied) pyrethrum powder or an im- 
pregnated inert dust is indicated. It 
would seem desirable to lay down a 
thick band of pyrethrum powder all 


(Continued on page 22) 
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control operators know 
that best results from exterminat- 
ing various types of PESTS are 
possible ONLY, when efficient 
equipment and chemicals are 
expert 
knows that he must have a de- 
pendable gas mask while work- 
ing with deadly gases and fumes. 

Acme FULL VISION Gas Masks 
have proven their dependability 
in many years of constant serv- 
ice by the fumigating industry. 
Acme Masks are made to fit the 
face contour comfortably, and to 
provide the utmost in protection. 


An important and exclusive feature on the Acme Mask, is the 
FULL VISION, flat safety glass Lenses that give the wearer maxi- 
mum vision in ALL directions. He can work faster with more safety. 


Folder PM-387 describes Acme Gas Masks in detai!l—write for it 
and prices. Specify gas to be protected against, when requesting 
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Five Fumigants for Disinfestation of Bedding 
and Clothing: A Comparative Study 
of Insecticidal Properties 


By G. C. SHERRARD, Senior Surgeon (R), United State Public Health Service 


UMIGATION has been defined as 
the process of liberating fumes 
or gases with the object of destroying 
insects, rats, mice, and other small 
animals acting as vectors of infection. 
In view of the present potentialities 
for the spread of disease during the 
congregation of military and civilian 
populations, it has seemed timely and 
appropriate to re-examine the prop- 
erties of some of the principal fumi- 
gants and determine these properties 
under test conditions. It may be, too, 
that there will be an increasing need 
for the extensive use of fumigants in 
disinfecting fabrics and clothing com- 
ing into the United States from in- 
fected foreign territory. 





In this study attention was directed 
to a consideration of the effectiveness 
of several fumigants when used to de- 
stroy insects in clothing and bedding. 
The chemicals chosen were those 
which have shown evidence of value 
as insecticides and have been used 
with reported success by public health 
workers. 


Fumigants Tested—The fumigants 
tested were hydrocyanic acid, chloro- 
picrin, methyl bromide, ethylene ox- 
ide-carbon dioxide mixture in the pro- 
portion of one part ethylene oxide to 
nine parts carbon dioxide, and ethyl- 
ene dichloride-carbon tetrachloride 
mixture in the proportion of three 





TABLE 1.—The minimum lethal concentration and the concentration for a 100 per cent 
kill of bedbugs by each of five fumigants, in ounces per 1,000 cubic feet, under comparable 




















conditions. a a apdemblaans me 
shin thie a : e | | Concentration required for 
MLA ee pov a aie a 1000 kill of bedbugs 
H ¢ | z. per 1,000 cu. ft. 
ioe | Hours Fahrenheit I Pace I rt tenn 
Fumigant | Unpro- Protected by 32 | of ex- tempera- | Unpro- Protected by 32 
tected layers of blanket posure ture range | tected layers of blanket 
Atmos- 25-inch | | Atmos- 25-inch 
pheric vacuum } |} pheric vacuum 
pressure | ” | pressure 
Hydrocyaniec acid .| 1/6 My 1/5 4 |61°to70° | 2 4 192 
Chloropicrin ............ 3 4 4 4 | 65° to 72° | 4 6 160 
Methyl! bromide ...... | 4 6 4 4 | 70°to72° | 6 8 6 
. | | 
Ethylene oxide | ; 
mixture ..............- 80 at 85° 128 at85° 80 4 80° to 85° | 192 256 4 
Ethylene dichloride | | 
192 128 4 | 70° to 75° | 160 224 2 


WAIEUTS ..,......20.0.:.: 88 





TABLE 2—The minimum lethal concentration and the concentration for a 100 per cent 


kill of cockroaches by each of five fumigants, 
parable conditions. 


in ounces per 1,000 cubic feet, under com- 














MLC for cockroaches in 0z. per | gg eo a aa 
; | g Z f cock- 
1,000 cu. ft. roaches in oz. per 1,000 
cu. ft. 
Hours Fahrenheit TE =o 
Fumigant Protected by 32 of ex | tempera- | ooeee pry tn ddl 
Unpro- layers of blanket | posure ture range | Unpro- NES , 
tected Atmos- 25-inch | | tected Atmos- =e 
pheric vacuum | | pheric 25-inch 
¥ pressure | | pressure vacuum 
Hydrocyanic acid .. 1/5 % 1/5 | 4 | 60° | 2 6 2 
Chloropicrin ............ 3 4 3 | 4 | 65° to 76° 6 
Methyl! bromide ...... 3 6 3 | 4 | 69° to 72° 5 6 5 
Ethylene oxide 
mittere ..............:. 80 128 80 4 79° to 85° 5 8 160 
Ethylene dichloride | | 160 512 
mixture .............. ; 48 64 48 4 | 68° to70° | 88 


160 88 





TABLE 3—The minimum lethal concentration of 5 fumigants, in ounces per 1,000 
cubic feet, for the destruction of wild rats, under comparable conditions. 











MLC for rats ~ Farhenheit 








Fumigant wean | ae | 
(unprotected) 
INNES, HUI S55... gcovescvedsnarpsaseisocnieveckectoscnesncs’ 1/5 4 52° to 59° 
GRRE IRSIERRSIUERE ene nee cen redo aaa ne 1 4 63° 
aa ods dans sacansonrstesee neal 2 4 76° to 79° 
Peempeene Oxie MEKtUre...................nc.-ncccneee ss 80 4 80° 
Ethylene dichloride mixture.............000....0000000.0..... 88 4 
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parts ethylene dichloride to one part 
carbon tetrachloride. 


Points Considered—In testing each 
of the fumigants the following points 
were observed: 


1. Minimum lethal concentration 
(MLC) for insects and rats. 


2. Penetration of fabrics. 
3. Time exposure required for kill. 
ing. 

4. Safety features. 

5. Effect upon fabrics. 


6. Temperature as it affected jp. 
secticidal qualities. 


7. Methods of application. 


Mechanical Equipment—The tests 
were conducted under laboratory con. 
ditions in a gas-tight steel chamber 
having a capacity of 11.037 cubic feet 
and provided with special inlets per. 
mitting the introduction of accurate 
quantities of the fumigant studied, 
Provision was made for obtaining a 
vacuum of 25 inches or more of mer- 
cury. 


Experimental Conditions — In the 
tests for penetrating qualities, insects 
were placed between layers of blanket 
material folded in such manner that 
the gas would have to penetrate each 
separate layer before reaching the in- 
sects. The material was of a thin cot- 
ton-wool mixture averaging 16 layers 
to the inch when compressed by a 
pressure of 144 pound to the square 
inch of surface. 


Vermin Used—tThe insects used in 
determining the efficiency of the 
fumigants were bedbugs (Cimex lee- 
tularius) and cockroaches (Blattella 
germanica). The wild rats were of the 
Norvegicus species. These particular 
vermin were chosen because of thei 
reputed resistance to fumigants. In 
preliminary tests it was noted that 
bedbugs, in varying stages of develop- 
ment, exhibited no demonstrable dil- 
ference in resistance when exposed td 
the fumigants. However, only those 
past the third molt were used. In the 
case of cockroaches the adults ap 
peared to be more resistant than the 
young and for that reason only adults 
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were used. A considerable variation 
in the resistance of individual bedbugs 
and cockroaches was noted, the great- 
est variation being found with hydro- 
eyanic acid and the least with chloro- 
picrin. 

The results obtained in laboratory 
tests with the fumigants under stated 
conditions are shown in tables 1, 2, 
and 3. 


To obtain the data shown in the ta- 
bles, 189 tests were made. These 
ranged from a sublethal dosage with 
various conditions of exposure, tem- 
perature, and protection, to the maxi- 
mum dosage necessary to produce a 
100 per cent kill. In comparing the 
fumigants the period of exposure to 
which the insects and rats were sub- 
jected was set at 4 hours, for pre- 
liminary tests had shown that the re- 
duced toxicity of some of the fumi- 
gants (ethylene oxide and ethylene di- 
chloride mixtures) when applied for 
less than 4 hours could not be com- 
pensated by a proportionate increase 
in concentration. Quick action is of 
prime importance and a fumigant 
which is not capable of producing sat- 
jsfactory results within 4 hours will 
be of restricted value. To the limit of 
12 hours the effectiveness of all the 
fumigants was found to be in direct 


proportion to the period of exposure. 
No tests were made beyond that ex- 
posure period. 


A comparison of the five fumigants 
led to the following observations: 

1. The minimum lethal dosage of 
each fumigant shows no marked dif- 
ference between bedbugs and cock- 
roaches. The exposure of wild rats 
was made because it was believed that 
these animals would more nearly ap- 
proximate human beings than insects 
in reaction to toxic gases. It will be 
noted that the greatest variation in 
the MLC between rats and insects 
tested was found in the case of chloro- 
picrin. This is probably due to the ir- 
ritating effect of the chloropicrin on 
the delicate lung tissue of rats, super- 
imposed upon the purely toxic effect. 


2. The tests indicated that the 
penetrating qualities of the fumigants 
followed very closely their molecular 
weights. Hydrocyanic acid and ethy]l- 
ene oxide-carbon dioxide mixture are 
the least penetrating to fabrics, hav- 
ing molecular weights of 27, 44, 44, 
respectively. All of the fumigants 
penetrated 32 layers of thin blanket 
material composed of a mixture of 
cotton and wool in a 4-hour exposure 
at atmospheric pressure. Chloropicrin 
appeared to penetrate fabrics more 


readily than any of the other fugi- 
gants. When a vacuum was not used, 
time was the essential factor in the 
penetration of fabrics by all gases. 
When a vacuum of 25 inches or more 
was used, penetration of 32 blanket 
layers was acomplished by all the 
fumigants. In this connection a series 
of tests was made with chloropicrin, 
using a commercial steel fumigating 
chamber of 2,500 cubic feet capacity. 
A complete kill of both bedbugs and 
cockroaches was obtained within the 
center of a commercial bale of cotton, 
the concentration being 16 ounces per 
1,000 cubic feet, with a 4-hour ex- 
posure and a 28-inch vacuum. Fol- 
lowing a technique described in a 
United States Department of Agricul- 
ture publication', the insects were 
placed in a hole drilled through the 
point of a long iron pin, which was 
then driven into the center of a bale 
of cotton by means of a sledge. Con- 
trols similarly placed but unexposed 
to gas were not injured. 


3. Toxicity—In proportion to its 
concentration, hydrocyanic acid ap- 
peared to be the most toxic of the 
fumigants tested, although the spread 
between the minimum lethal concen- 
tration needed to produce a 100 per 
cent kill of bedbugs and cockroaches 
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Was very much greater than was 
found to be the case with the other 
fumigants tested. Chloropicrin and 
methyl bromide also gave a satisfac- 
tory kill within the 4-hour period of 
exposure. With ethylene oxide and 
ethylene dichloride mixtures a longer 
exposure was needed to obtain the full 
toxic effects under all conditions. 


Delayed Effects—In observing the 
latent effect of the various fumigants 
on wild rats it was noted that when 
exposed to hydrocyanic acid they 
either died during or immediately 
after exposure or made a complete re- 
covery, indicating that no delayed 
toxic effect resulted from exposure to 
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the gas. With chloropicrin, when 
death of the animal did not occur dur- 
ing or immediately after exposure to 
a dosage approximating the MLC, 
symptoms of pulmonary irritation 
which lasted for several days were 
frequently observed. Rats recovering 
from such symptoms were observed 
for a period of 14 months during 
which period they appeared normal in 
all respects. 


Following the exposure of rats toa 
MLC of methyl bromide, death was 
frequently delayed for a period of 1 
to 3 days, with an occasional death 
much later. When recovery occurred, 
toxic symptoms persisted for a long 
time. Cockroaches and bedbugs ex- 
hibited the same delayed or prolonged 
toxic symptoms when subjected to a 
concentration of the gas considerably 
exceeding the MLC. 


Rats exposed to ethylene oxide and 
ethylene dichloride mixtures in con- 
centrations slightly less than the le- 
thal dosage showed evidence of a de- 
layed toxic effect by such symptoms 
as refusal to eat, inactivity, ruffed 
fur, unsteady gait, and a slow re- 
covery extending over several weeks. 


4. Safety—Since the safety of a 
fumigant depends upon the ease with 
which it can be detected by the human 
senses, this quality of the fumigants 
was closely observed. Chloropicrin 
was the outstanding gas in this re- 
spect, a concentration of one-sixteenth 
of the MLC being unbearable to hu- 
mans because of its intense lachry- 
matory irritation. In its gaseous form 
this is believed to be the safest of all 
the fumigants tested, although the 
fumigator is subjected to the hazard 
of severe skin burns when handling 
chloropicrin in liquid form unless pro- 
tected by rubber gloves. The fumi- 
gant presents no explosive or fire 
hazards. 


Methy! bromide, highly toxic in its 
effects, has only a slight odor sug- 
gesting bromine and it is very diffi- 
cult to estimate the gaseous concen- 
tration by the sense of taste or smell. 
Rats exposed to sublethal concentra- 
tions of the gas frequently exhibited 
no symptoms during the period of ex- 
posure but evidenced toxic symptoms 
24 hours later as shown by reduced 
activity and refusal to eat. No irrita- 
tion to the eyes was noted in mini- 
mum lethal concentrations. For these 
reasons it is considered particularly 
dangerous. 


Neither ethylene oxide mixture nor 
ethylene dichloride mixture has suffi- 
cient warning qualities by which it 
may be readily detected by other than 
experienced fumigators. Frequent ex- 
posure of fumigators to sublethal con- 


centration of these gases during the 
process of aeration may produce a 
cumulative toxic effect. 


5. Effect on Fabrics—None of the 
fumigants in gaseous form were found 
to affect the color or texture of fab. 
rics or noticeably to corrode metals. 
Samples of various textiles of both 
vegetable and animal origin were sub. 
jected to large quantities of the fumi. 
gants in gaseous form without any 
deterioration being noted. 


6. Temperature—A low tempera. 
ture was found to alter materially the 
efficiency of two of the fumigants, 
ethylene oxide and ethylene dichloride 
mixtures. For these fumigants a tem. 
perature of 80° F. or more was re. 
quired to obtain a maximum result. 
although fair results could be obtained 
at temperatures as low as 65° F. Be. 
low the latter temperature ethylene 
oxide mixture was unsatisfactory. 
Ethylene dichloride mixture was 
found effective as low as 57° F. with 
only a moderate increase of dosage. 


7. All of the fumigants mentioned 
may be obtained commercially in 
liquid form in steel cylinders from 
which they may be sprayed into fumi- 
gating chambers or compartments, 
under their own pressure or that of 
compressed air. With hydrocyanic 
acid and chloropicrin this method may 
be altered by distributing, from sealed 
cans, impregnated absorbent discs 
containing the liquid gas. These cans 
are light in weight, easily opened, and 
contain from 1 to 4 pounds of liquid 
gas, each disc representing about |, 
ounce. 
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The application of methyl bromide 
and ethylene oxide and ethylene di- 
chloride mixtures requires the trans- 
portation and use of heavy, cumber- 
some steel containers equipped with 
pressure gages, gas-tight valves, 
sprays, hose, etc., together with scales 
for weighing proper quantities for 
small chambers or compartments. 
With hydrocyanic acid and chloro- 
picrin all this equipment may be dis- 
ensed with by the use of can type 
containers, thus resolving the prob- 
lem into one of the comparatively 
easy transportation and simple appli- 
cation. 


When the transportation of heavy 
apparatus or explosive gas presents a 
major problem in the disinfestation 
of bedding and clothing of the civil 
population or of the armed forces, it 
would appear that chloropicrin is the 
fumigant of choice. The exercise of a 
little ingenuity in converting small 
empty buildings, packing boxes, trash 
cans, tents, canvas bags, etc., into 
fumigating devices should permit the 
use of chloropicrin as a disinfestation 
agent under conditions which might 
otherwise be considered adverse. 


Conclusions 


The choice of a fumigant will de- 


pend upon location, time, space, equip- 
ment, transportation, quality, quan- 
tity, use to which the fumigated ma- 
terial is put, presence of trained op- 
erators, safety features, and the kind 
of insects to be eradicated. When so 
many factors must be taken into con- 
sideration, a comparison of the value 
of the fumigants tested is difficult 
and the results may vary somewhat 
according to individual judgment. 


None of the fumigants tested were 
found to be ideal in every respect, and 
no single fumigant was superior un- 
der all conditions. However, in con- 
nection with bedding, clothing, and 
like textiles, it is believed that hydro- 
cyanic acid and cholorpicrin are the 
fumigants of choice. As an insecti- 
cide, chloropicrin appeared to have 
the most desirable qualities. It is non- 
explosive and has excellent warning 
characteristics in sublethal concentra- 
tion. Rats exposed to slightly less 
than lethal concentration for a period 
of 4 hours show no evidence of perma- 
nent pathology. The objection to this 
gas is mostly concerned with the ne- 
cessity for ventilation following fumi- 
gation. It clings persistently to fab- 
rics, requiring either prolonged aera- 
tion, agitation, heating, mechanical 
ventilation, or some combination of 


these factors. Unless used in an iso- 
lated building, its irritating proper- 
ties necessitate an exhaust extending 
above the surrounding buildings. 
None of these objections are so se- 
rious as not to be easily overcome in 
a commercial fumigating vault lo- 
cated in large centers of population 
or by isolating the fumigation cham- 
ber in field disinfestation of bedding 
and clothing. 


It would appear that chloropicrin 
has considerable possibilities as a de- 
lousing agent for clothing especially 
when war conditions require such 
treatment on a large scale and when 
suitable apparatus for the application 
of steam heat is not available. Moore” 
and Moore and Herschfelder*® report 
the destruction of both lice and eggs 
in 30-minute exposures using a con- 
centration of 4 cc. to a cubic foot of 
space. The same results should be ob- 
tainable by greatly reduced concen- 
tration if the exposure were increased 
to a 4-hour period. The writer was 
able to obtain satisfactory kill of the 
eggs of bedbugs in a concentration of 
12 ounces per 1,000 cubic feet of 
space with a 4-hour exposure. 

From a toxic standpoint, methyl 
bromide is an excellent fumigant for 
bedbugs and cockroaches. It is non- 
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explosive and presents no fire hazard _ persons. However, its high toxicity, A Natural Habitat for the Black 
but shows evidence of a delayed toxic rapid evolution from a liquid to a Cc t Beetle 
effect in sublethal concentration. It gaseous state, coupled with the fact arpe ) 
is not readily detected by the senses that the gas approximates the weight E. Gorton Linsley 
of smell and taste. In comparatively of air and thereby promotes rapid 
toy ag eer pee od oa ore td a ta a —— a On several occasions in the last four 
may be inhaled without the victim be- gant for eradicating rodents and in- 9, five years the writer has found the 
ing aware of exposure. sects from buildings and their fur- black carpet beetle, Attagenus piceus 
’ age? , nis Ss. . . ‘gue : 
Ethylene oxide-carbon dioxide mix- ne Oliv., breeding in chipmunk nests jn 
ture proved effective as an insecticide Tests other than those mentioned mountain cabins in the vicinity of 
when the test subjects were exposed indicate that in the case of hydro- Lake Tahoe, in Placer County, and 
to the full concentration of gas, but cyanic acid the residue gas remaining Pinecrest, Tuolumne County, Calif, thon 
is somewhat deficient in penetrating in fabrics following fumigation is In the spring of 1941, Dr. T. H. &, the | 
qualities and requires prolonged ex- much greater than formerly believed. Aitken encountered the species and It h 
posure to produce results. Absorption and adsorption appear to Anthrenus scrophulariae (Linn.) un. i 
ma oe play an important role in the ability der similary conditions at Manzanita agai 
In comparing the relative toxicity o¢ 4 fumigant to penetrate fabrics. Lake, Lassen County. Back & Cotton _ 
of the ethylene oxide arid ethylene di- 1938) h Is talk the ins 

. 5 : ig: : . dene ( ) have also noted its ocurrence ther 
chloride mixtures, the kind of insects It is suggested that in addition to jn birds’ nests. 
tested must be considered. A small the processes of absorption and ad- ; the 
percentage of both bedbugs and cock-_ sorption there may be a reverse chem- In Sierra Nevada summer resorts, -_ 
roaches proved to be extremely re- ical reaction between certain gaseous occupants of mountain cabins have pat 
sistant to ethylene oxide mixture, ne- fumigants and fabrics derived from frequently reported injury by the dati 
cessitating a high concentration of both animal and vegetable fibres, black carpet beetle to woolens and the « 
the gas in order to secure a 100 per which may account for a portion of other fabrics of animal origin, where. D 
cent kill. On the other hand, a small retained gas. as the city homes from which the ma- toxi 
percentage of bedbugs appeared quite terials were transported were free o— 
susceptible to this gas. For cock- Acknowledgments from infestation. Since most of the able 
roaches ethylene dichloride mixture ; cabins involved were known to have reer 
appeared definitely more toxic than _The author desires to acknowledge chipmunk nests within the building tien 
the ethylene oxide mixture. At tem- his appreciation to Dr. Robert Olesen, it seems possible that chipmunk nests oan 
peratures below 65° F. the ethylene Chief quarantine officer at the Port of may have served as foci for the in. —_ 
dichloride mixture was more effec- New York, for advice and suggestions _ festations. —_— 
tive than the ethylene oxide mixture. in the preparation of this article and 
The low toxicity of both these gases ag ge Ferg re oo - LITERATURE CITED 

ir : ati ssex, 0 e Unite ates Publi 
nner = = a Health Service, for aeahdataee te ae. Back, E. A., and R. T. Cotton. 1938. The 
necessary in order to obtain a satis- ; , wa a black carpet beetle, Attagenus piceus 
factory kill of insects are undesirable ee the ., which are the basis (Oliv.). Jour. Econ. Ent., 31:280-6. 
features when large quantities of ° Is report. _ : , 

: . 2 Griswold, G. H. 1941. Studies on the biology 
bedding and upholstery are to be —Public Health Reports, 5-15-42. of four common carpet beetles. Part I. 
fumigated. 'Technical Bulletin No. 63, U. S. Department of The on ‘?~* ae os 

Agriculture. abi he saiaics . piceus iv.), the varied carpet beetle 
No new data relative to the value “Moore, Wm.: J. Lab. and Clin. Med., 3:261-268 an Tides the furni- 
7 , site. del ac w 7 (1918). ture carpe eetle (Anthrenus vorax 
of hydrocyanic acid gas were devel-  ,\).0.. wm. ana Herschfelder, A. D.: Univ. of Waterh.). Cornell Agr. Expt. Sta, 
oped by these tests. In the absence of Minn. Resear h Pub., Vol. 8, No. 4, July 1919 (86 Mem. 240. 
a vacuum this gas did not penetrate ata - —— of Economic Entomology 
fabrics quite as readily as chloropicrin June, 42. 
or methyl bromide. The absence of Chemical Shortages . . . If you would e 
definite warning qualities in lethal nae more — what to do about chemical 
are f gg : _ Shortages, actual or prospective, come to Never prophesy. If you prophesy wrong, 
concentrations renders it dangerous Pittsburgh in October and “sit in” at the no one will ever forget it; if you prophesy 
to life when used by inexperienced N.P.C.A. convention sessions. right, no one will remember it. 
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Synthetic Organic Compounds as 
Potential Insecticides 


By L. E. SMITH, Division of Insecticide Investigations® 


ANTHONE: Laboratory insec- 

ticidal tests indicated that xan- 
thone was toxic to the mosquito larva, 
the diamondback moth, and termites. 
It has recently been made available 
in quantity and has been tested 
against codling moth larvae and other 
insects under field conditions. Fur- 
ther experimentation to determine 
the proper modes of application, its 
compatibility with fungicides, etc., 
are necessary before any recommen- 
dations can be made for its use for 
the control of any insect pest. 


Dimethylacridan was found to be 
toxic to the mosquito larvae, termites, 
etc. While it is commercially avail- 
able, dimethylacridan has not been 
tested extensively under field condi- 
tions. 


Penoxathiin (Phenothioxin.) Insec- 
ticidal tests have shown this com- 
pound (1) to be effective when tested 
against termites, the American cock- 
roach, mosquito larvae, the housefly, 
screwworm, etc. Tests are being con- 
ducted under field conditions to de- 
termine its practical use, especially 
against the screwworm. 


Dibromoethylbenzene (Styrene Di- 
bromide), when tested in the labora- 
tory was found to be effective against 
termites, etc. 

Phthalonitrile, which is available 
commercially, is toxic to termites. It 
is being tried rather extensively in 
small-field tests for the control of sev- 
eral species of insects. 

Ortho-, Meta-, and Paranitrophenyl 
Ilodochlorides are easily prepared by 


treating the three isomeric iodonitro- 
benzenes with chlorine. They vary in 
their effectiveness against any par- 
ticular insect, but one or more of the 
isomers was found to be toxic to the 
carpet beetle, the clothes moth, etc. 


Dinitro-O-Cresol-Acetate was also 
found to be less injurious to foliage 
than was free phenol and to be toxic 
to insects. The compound was toxic 
to termites, American cockroach, etc. 


Halogenated Acetanilides are very 
toxic to several species of insects, but 
the toxicity varies considerably, de- 
pending on the halogen involved, its 
position in the benzene ring, and the 
test insect. For example, orthochloro- 
aecetanilide is fairly toxic to the 
clothes moth, the meta derivative is 
very toxic to this pest, but the para 
compound is ineffective. One or more 
of the compounds in this class are 
toxic to termites, the clothes moth, 
etc. 


*Bureau of Entomology and Plant Quar- 
antine, U. S. Department of Agriculture, 
Washington, D. C.—Published in Industrial 
and Engineering Chemistry (Indust. Ed.), 
V. 34, No. 4, April, 1942. 











materials. 


Which means: 


time to act! . . 


tribution at the Convention. 






A Timely Suggestion of Interest to Supply Houses 
and Jusecticide Manufactures: 


SUPPLY-MINDED 


Chemical dislocations have created a “priority of 
interest’’ on the part of the PCO towards advertis- 
ers offering standard and replacement-type control 








Such being the case, you will find no better place 
and time to lay your sales facts before the PCI, 
than in our October National Pest Control Asso- 


ciation Pre-Convention issue, because: 


It will contain complete advance details of the all-important Pittsburgh 
Convention program, plus other informative feature articles, thus assuring 
top reader interest. 


Not only will copies of Pests be mailed to many supply houses, insecticide 
manufacturers, entomologists, etc., but practically every known PCO in the 
Nation, whether subscriber or not, will also receive a copy. Also additional dis- 
This means, that the October Pre-Convention 
issue will have at the very least, double our regular monthly circulation! 
Advertisers in this issue will 
reader coverage as well as of reader interest—all at no extra expense and 
at our regular low advertising rates. 


OCTOBER PRE-CONVENTION ISSUE WILL HAVE AT THE VERY LEAST, DOUBLE OUR REGULAR MONTHLY CIRCULATION! 


Write, right away, and be assured of a choice 
advertising position alongside solid reading matter, 
in a prime issue of the publication, which Amer- 
ica’s leading PCOs read regularly to keep informed. 
With the industry supply-minded this is a propitious 
. Firal advertising forms, for the 


receive an added bonus of 


October Pre-Convention issue, close September 30. 
Advertising Department 


PESTS AND THEIR CONTROL 
514 East 14th Street 


Kansas City, Missouri 











N. B.—Supply houses and manufacturers, who have served the pest control field but who are temporarily 
out of the market, will, we feel sure, find it good business, to ‘‘dip their advertising oar’’ into this par- 
ticular issue. To do so will serve as a good-will reminder to these regular sales outlets that you'll be 
back at the ‘old stand” as soon as conditions warrant. 
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Distribution of Arsenic in the Body 
of the American Roaeh 


By RICHARD WM. FAY, University of Mlinois, Urbana 


HE economic entomologist is in- 
| terested in the dosage of a stom- 
ach poison necessary to kill a certain 
percentage of insects within a given 
length of time. This method is satis- 
factory for the field but in the devel- 
opment of more efficient insecticides 
it is also desirable to consider the 
viewpoint of the physiologist to whom 
the lethal dosage is that amount of 
poison which must be absorbed from 
the gut into the body proper to pro- 
duce death. Since the effectiveness 
of a stomach poison depends on the 
amount absorbed from the gut the 
present paper is a quantitative study 
of the passage through and the ab- 
sorption of sodium metarsenite from 
the gut of the roach, Periplaneta 
americana (Linn.). 


TECHNIQUE.—The American 
roach was selected because of size and 
ease of handling. Except for choosing 
equal numbers of each sex, the ani- 
mals were chosen at random from 
groups of apparently healthy individ- 
uals. To minimize food material in 
the digestive tract each roach was 
supplied only water for 24 hours be- 
fore. 


The problem necessitated accurate 
technique and required (1) the feeding 
of known amounts of arsenic, (2) the 
dissection of the roaches at definite 
time intervals after feeding, and (3) 
the quantitative determination of 
arsenic in various parts of the body. 


To feed known amounts of arsenic 
the roach was confined on its back in 
a metal tray by a sliding panel which 
fitted snugly around the cervix and 
without exerting pressure held the 
animal’s head stationary. A sliding 
cover over the legs and abdomen min- 
imized escape movements and the 
roaches usually remained quiescent 
during feeding. 


A drop of sodium metarsenite was 
carefully forced onto the tip of a 
syringe needle. The syringe mounted 
on a ratchet and pinion was lowered 
until the drop contacted the roach’s 
mouthparts and was quickly swal- 
lowed. This process was repeated 
until an approximate standard dosage 
of ten milligrams of solution contain- 
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ing 0.0963 milligram of arsenic was 
fed to each roach. Some variability 
was introduced by inability to control 
the size of the drops but since the 
total dosage was weighed to 0.05 mil- 
ligram the arsenic fed was known 
with an accuracy of + or — 0.0005 
milligram. All feeding was observed 
through a mounted lens and if the 
entire dosage was not swallowed or if 
regurgitation occurred, the animal 
was discarded. 


The roach was weighed after feed- 
ing as it was not possible to determine 
accurately the body weight at the 
time of feeding. Loss of water vapor 
from the animal’s struggles during 
handling and defecation during the 
feeding process produced significant 
and variable decreases in body weight. 

At a definite time interval after 
feeding, body samples were taken for 
arsenic determinations. A blood sam- 
ple was collected in a capillary tube 
from the severed ends of the coxae. A 
ligature of silk thread was placed 
around the animal’s cervix. The diges- 
tive tract was exposed and ligated at 
the posterior end of the crop, proven- 
triculus, ventriculus and large intes- 
tine. The digestive trace was then re- 
moved from the body and divided into 
sections by successive cuts just pos- 
terior to each ligature. Thus six sam- 
ples—the blood, the crop, the proven- 
triculus, the ventriculus and gastric 
caecae, the Malpighian tubules and in- 
testine, and lastly the rectum were 


separated and placed in individual 
containers for chemical treatment. 
Three other samples were taken (a) 
the head and salivary glands, (b) the 
thorax exclusive of the legs, wings 
and gut, and (c) the abdomen includ. 
ing the fat bodies and reproductive 
organs but not the gut. These samples 
were also placed in separate contain- 
ers. Each tissue sample was then di- 
gested in 50 per cent sulphuric acid 
and ground until all tissue was re- 
duced to a fine state. Aliquot portions 
of these samples were used in the ar- 
senic determinations. 


The roaches were killed at one-half 
hour intervals after feeding. It was 
thus possible to trace the passage of 
arsenic in the gut and its absorption 
into the body. 


Arsenic determinations were made 
by a modified Gutzeit method de- 
scribed by Fink (1927). Hydrogen, 
electrolytically generated in a 12.5 per 
cent sulphuric acid solution, combines 
with any arsenic in the test solution 
to form arsine. The arsine gas evolved 
at the cathode is reacted with 1.5 per 
cent mercuric bromide paper. This 
reaction produces an orange-brown 
coloration on a definite area of the 
paper strip and by comparison of the 
colored areas of the paper strips with 
those from known amounts of arsenic, 
the unknown solution can be evaluated 
with an accuracy of + or — 0.0004 
milligram of arsenic. 





Table 1—Quantitative distribution of arsenic in body samples from the American roach 
at one-half hour intervals after feeding. Standard desage 0.0963 + or — 0.0012 milli- 
grams of arsenic. Values are the means of individual determinations of twenty roaches for 


each interval. 


Crop Provent. 
Time Meg. Arsenic Mg. Arsenic 
Hrs. + or — + or — 
0.5 .0941 .0016 
1 .0904 .0087 .0005 .0004 
1.5 .0913 .0017 0011 .0008 
2 0893 .0049 .0018 .0011 
2.5 0855 .0043 00384 .0012 
3 .0820 .0041 .0042 .0012 
3.5 0785 .0043 .0043 .0012 
4 0688 .0073 0047 .0010 
4.5 .0621 .0064 .0047 .0009 
5 0584 .0067 .0048 .0009 
5.5 .0512 .0074 .0050 .0009 
6 0459 .0066 0052 .0008 
6.5 0413 .0053 .0051 .0007 


SAMPLE 
Vent. Intestine Rectum 

Mg. Arsenic Mg. Arsenic Mg. Arsenic 

+ or — + or — + or— 
00083 = .00038 
0008 0008 
00883 .0019 0002 .0004 
0052 = .0015 0009 = .0006 
0074 .0016 0016 .0007 
0124 .0030 0040 .0014 
0173 .0026 .0051 .0011 
0200 = .0035 0055 .0009 
0221 .0031 0067 .0010 0001 = .0001 
.0253 .0027 .0074 .0009 .0002 .0001 
.0277 .0021 0079 .0009 .0002 .0002 
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APPLICATION—Ten males and 10 head by the blood. Up to four hours _ solid nature of banana paste may have 
female roaches were used to deter- a mean constant value of 0.0021 + or modified the corrosive action of ar- 
mine the arsenic distribution at the — 0.0014 milligram was recorded but senic. The delay of proventriculus 
end of each one-half hour period after after four hours the value rose gradu- penetration suggests a certain degree 
feeding. It was necessary to continue ally to reach 0.0045 + or — 0.0011 _ of resistance to arsenic exists at this 
the determinations to six and one-half milligram at six and one-half hours. point. 
hours at which time the majority of In the thorax and abdomen samples bod : “ ; 

: . aa’. s ulus ths on, 
the animals had succumbed and fur- the arsenic appeared in 3.5 + or — eee SS ee eee 
ther experiments were not feasible. If 1.0 hours and rose to 0.0032 + or — “a wrth 00 . ‘he ouat all it evi 
an animal died in the interim between 0.0007 milligram in the thorax and aaa sie oy va all ~soe4 : of Sten fondle 
two one-half hour periods the deter- 0.0046 + or — 0.0009 milligram in oe Prone nae The, oa vinta ye 

. . . . Ss ¥ aS ) ar. 
mination values were placed in the the abdomen at 6! hours after feed- Ree — Pe ape 

; ‘ : Sle . senic in the blood indicates that this 
al longer period. Separate determina- ing. is a very probable means of transport 
. PAY Ane "A900 . ” Sc 3 - s NS ° 
it. tions were made for each roach but to Some arsenic was not accounted for ; ° i 
2) present the results in condensed form and is recorded as error. The mean At the time of death a survey of 
he a mean value of the determinations value of error ranged from —0.0008 the head, thorax and abdomen sam- 
gs values of twenty animals is given in to 9.0042 milligram of arsenic. This Ples indicates that from a dose of 
d- tables 1 and 2. error may arise from the loss of small 9.0963 milligram of arsenic only 
” RESULTS—Determinations on 260 amounts of solution during the feed- 0.0105 milligram or approximately 11 
- adult roaches gave the following re- ing process, from the loss of blood and per cent was actually absorbed from 
n- sults. After administration of a stand- other tissues during the disection, or the gut to effect the kill. This means 
li- ord dese of 0.0963 milligram of ar- from the handling of the samples in that the absorption of 0.0112 milli- 
‘id ante aggre ade udaaenie ‘ens reparation for the quantitative de- gram of arsenic per gram of body 
senic the mean arsenic value of the preparati als wil ‘reduce death ta te 
- crop showed a gradual decrease from terminations. Aaa aie é e 
ns ‘ . i Whiors P aia = “ . 
a 0.0942 + or — 0.0016 milligram at DISCUSSION—The results demon- ; 
: one-half hour to 0.0413 + or — 0.0053 strate that the crop wall of the living This study is one of basic research 
milligram at S1X and one-half hours roach is not readily permeable to so- and its practical application is not im- 
alf after feeding. Arsenic was detected dium metarsenite or some arsenic mediate. A comparison between this 
‘as in the proventriculus 1 + or — 0.5 would have appeared in the thorax study and studies on other arsenical 
of hour after feeding and vigeretng a Maxl- sample before three and one-half salts or between different concentra- 
ion mum constant value of 0.0052 + or— hours. This observation substantiated tions of sodium metarsenite should re- 
0.0007 milligram four hours after the work of Abbott (1926) who stated veal factors which influence arsenic 
feeding. Arsenic appeared in the ven- that the crop wall was impermeable absorption and toxicity and should aid 
= triculus ae i a we 0.5 hours after to water and water-soluble substances. in the development of more efficient 
on feeding and rose to os “rr O’Kane & Glover (1935 and 1936) arsenical insecticides.—12-5-41. 
m 6 oye « . , « ne hse e Py 
aa 0.0021 rycen. at SIX pang | alt demonstrated that white arsenic pen- 
ae hours. aries "Ob be ed in —_ 9004 etrated the outer body wall of insects LITERATURE CITED 
roe ome me 3 = or ae 4 e can” n008 in about thirty-six hours and it is Abbott, R. L. 1926. Contributions to the 
ing and rose to 0.0079 + or — 0.0009 — possible that arsenic would penetrate physiology of digestion in the Australian 
ved milligram at six and one-half hours. pe crop wall also but in these experi- roach, Periplaneta australasiae Fab., Jour. 
i races of arsenic wer eted i = “pr ges ixpt. Zool. 44: 219-53. 
hi ee a ea hea pee ony — ments the rapid death of the animals Fink D . 1927 is modified electro-Gut- 
o ge agai — ag sag’ eens prohibited any such observations. seit apparatus for the quantitative esti- 
wn nut this arsenic May Nave been re- : ; — mation of minute amounts of arsenic in 
the absorbed from the blood which showed The absence of arsenic from the insect tissue. Jour. Biol. Chem. 72 (pt. 2): 
the traces of arsenic 4.5 + or —2.0 hours’ proventriculus at the end of one-half 737-43. 
ith after feeding. The arsenic inthe head hour is surprising in the light of 0’Kane, W. C., and Glover, L. C. 1935. Pen 
a w 1 nes Paes " - - Snj ? ork 1938) He demon- etration of arsenic into insects. Studies of 
nic, sampie may have come from two snipes wor (1955). * Contact Insecticides. X. New Hampshire 
ted sources (1) small amounts adhering’ strated that a banana paste contain- Agr. Expt. Sta. Tech. Bul. 63. 
004 tothe mouthparts or remaining inthe ing white arsenic quickly entered the 0’Kane, W. C., and Glover, L. C. 1936. Fur- 
mouth cavity and (2) arsenic absorb- proventriculus but passed more slow- SS ee a ae ope werd 
. ‘ ° . fs : ‘ anit 2 é * arsenic sects. es ac - 
- ed from the gut and carried into the ly through the ventriculus. The semi- secticldes. ‘Xi. New Hampehive Aer. 
Expt. Sta. Tech. Bul. 65. 
oach - <—e Tact ‘ : ee? ‘ i Snipes, B. T. 1938. Passage-time of various 
Hi. lable 2.—Quantitative distribution of ars2nic in body samples from the American roach mes of ‘mal and isoned foods 
nilli é a 1 ULC a A ° milli types of normal and poisoned foods 
3 for at one-half hour intervals after feeding. Standard dosage 0.0963 + or 0.0012 milli- through the alimentary tract of the cock- 
) g aneieten ‘Wali minis ans of individu: > inations of twenty roaches for er neil : , 
gram of arsenic. Values are the means of individual determinations 0 ) roach, Periplaneta americana Linn. Iowa 
= cach interval. ee a ne State Coll. Jour. Sci. 13: 93-4. 
SAMPLE ~ oo Entomology, 
- - ebruary, 1942. 
n Blood Head Thorax Abdm. eed , e 
nic Time Mg. Arsenic Mg. Arsenic Mg. Arsenic Mg. Arsenic (Tables land 2) , : 
Hrs. + or — + or — + or — + or — Mg. Arsenic Castor Oil Fly Killer 

0.5 0014 .0011 — .0008 The drastic reduction of imports of cer- 

1 .0019 .0016 — .0042 tain chemicals used to kill insects has led 

1.5 .0022 .0014 — .0016 du Pont chemists to devise a combination 

2 .0022 .0012 — .0019 of castor oil and pyrethrum for household 

2.5 .0027 .0014 — 0012 and cattle fly sprays. Experiments began 

3 00L 0001 .0024 .0014 0001 .0002 0002 = .0003 — .0019 ten years ago. Recently a base was discov- 

3.5 0001 .0002 .0023 .0012 .0001 .0002 .0005 .0005 —— ET ered in what is called IN-930, an important 

4 0001 = .0002 .0024 .0016 0003 = .0008 0012 .0012 — .0018 constitutent of which comes from the castor 

4.5 0001 = .0001 0027 .0011 .0008 .0007 .0019 .0010 — .0018 bean. This new compound was accepted 

5 .0001 .0000 0030 .0010 .0010 = .0008 .0021 .0011 — .0015 after 929 others had been rejected. Hence 

001 5.5 0001 .0001 .0037 .0011 .0020 .0010 .0033 .0009 — OO17 the name IN-930. The product not only 
001 6 .0001 .0001 .0042 .0009 .0025 .0009 .0039 .0011 — .0015 takes the place of some pyrethrum but 
002 6.5 0001 .0000 0045 .0011 .0032 .0007 .0046 .0009 — .0019 actually improves on it, it ~ ~— 
_—__—_ ou « . umes. 
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Pyrethrum 
vs. Roaches 


(Continued from Page 13) 


around the floor near the walls of a 
heavily infested room. Then dust the 
cracks or spray them with a pyreth- 
rum-oil spray of high pyrethrin con- 
tent. Escaping roaches would have to 
run through the mound of powder, in- 
suring a lethal dose. This mounded 
band, if laid on paper, could be readily 
recovered and used again. Such bar- 
riers should be particularly valuable 
where automatic application of a fog 
of pyrethrum-oil by steam vaporizer 
or electric sprayer is employed. Mere- 
ly fogging a room with pyrethrum-oil 
spray will not give perfect roach con- 
trol. Recently Sullivan, Goodhue and 
Fales (1942) have experimented 
against roaches with an aerosol of 
pyrethrum oleoresin made by dissolv- 
ing the oleoresin in Freon (dichloro- 
difluoromethane) and spraying the 
solution by pressure of Freon from a 
small steel cylinder. Good results have 
been obtained in a large hospital. This 
easy, safe and pleasant method of 
application will bear watching as it is 
developed further. 


Treatment of single flat surfaces 
with a thin layer of pyrethrum spray 
or dust is of little or no value because 
the roach does not pick up enough to 
kill it and what insecticidal value the 
deposit has is soon lost. 


In the above discussion the writer, 
like Dr. Back, is forced to rely on that 
indefinable background called experi- 
ence, which is composed of laboratory 
data, opinions of pest control opera- 
tors and observations of roach control 
practices. Likewise, when the editor 
of “Soap and Sanitary Chemicals” 
wanted to get some idea of the rela- 
tive practical value of various roach 
powders, he had to rely entirely on the 
opinions of those to whom he sent 
questionnaires (Anon. 1940). Those 
opinions were probably derived from 
customer reactions. The consensus of 
opinion favored a mixture of pyre- 
thrum and sodium fluoride. 


Because everyone is guessing to 
some extent, the present writer’s 
opinion may be faulty. Nevertheless 
his belief is reiterated that roaches 
can be controlled with pyrethrum 
alone and in no other way can roaches 
be controlled with greater safety to 
man and animals. 


Summary and Conclusions 


In preparation for research on the 
effect of pyrethrum on the locomotor 
activity of roaches, a survey was 
made of the literature on the action, 
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testing and practical effect of pyre- 
thrum on roaches. In discussing the 
action of pyrethrum on roaches, ref- 
erence is made to its action on some 
other insects. 


Against roaches pyrethrum acts as 
a contact insecticide. It does not act 
as a fumigant or stomach insecticide 
under conditions of use. Pyrethrum 
exerts a characteristic effect on the 
nervous system of roaches, resulting 
in muscular excitation, convulsions, 
paralysis and death or recovery de- 
pend on the dose. These effects on the 
adult female German roach result in 
premature dropping of the egg cap- 
sule. 


Resistance of roaches to the effects 
of pyrethrum varies with age, sex, 
and species. Up to a certain age 
(probably the last nymphal instar) 
resistance increases, the adult female 
is more resistant than the adult male, 
and the larger species more resistant 
than the smaller. In the German 
roach, the eggs in the ootheca are 
more resistant to pyrethrum sprays 
than the females to which the oothe- 
cae are attached. 


Suggestions are given for further 
research on the action of pyrethrum 
against roaches. Many problems re- 
main to be solved in the field of physi- 
ology and toxicology. 


The evalution of pyrethrum insecti- 
cides against roaches is described un- 
der the following outline: 

Pyrethrum powder: 
Dusting of insects. 
Permitting insects to run over 
dusted surface. 
Impregnated dusts: 

Dusting of insects. 
Pyrethrum sprays: 

Individual insects— 

Injecting, feeding, spraying, 
dropping. 

Groups of insects— 

Direct spray and settling mist. 


As more work has been done on the 
last item than on any other, it is 
likely that a finished method of evalu- 
ation will emerge first from a treat- 
ment of groups of insects with a 
direct spray or settling mist. The 
principle of spraying insects confined 
at several fixed locations under a 
fixed spray cone is most promising, 
because, with one treatment, graded 
doses can be deposited, each mean 
dose depending on the distance of 
each sample of insects from the cen- 
ter of the spray cone. 


Experimental data on_ practical 
roach control with pyrethrum is non- 
existent. A suggested procedure for 
obtaining such data is given. The use 
of pyrethrum in roach control is dis- 
cussed on the basis of general experi- 


ence. Because pyrethrum offers no 
hazard to man and animals and jg 
effective against roaches when ap. 
plied in sufficient quantity to the 
bodies of the insects, it is believed to 
hold an important and unique place 
among insecticides used for roach 
control. 
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LOCAL ORGANIZATION WRWS 


California PCOc Consider Unit 
Organization 


Consolidation of all of California’s PCO 
organizations into one state organization 
is now being considered, according to the 
CPCN, and tentative plans are being formu- 
lated by committees appointed by the fol- 
lowing: Mr. William Hogan, president of 
the California Pest Control Association, Inc., 
Mr. David G. Rennie, president of the As- 
sociated Pest Control Operators, Inc., and 
Mr. Robert L. Loibl, president of Fumiga- 
tors Association of Southern California. 
These committees are working out all de- 
tails and as soon as the plan has been suc- 
cessfully approved by the committees, it 
will be submitted to the membership of 
each association for its final approval. A 
constructive educational program is being 
worked out in conjunction with the “Get- 
together” movement. 


Bert Lahr, well-known comedian, follow- 
ing a slight earthquake the other night, 
complained, “My house is so shaky from 
earthquakes that every time a car rolls by 
outside, the termites have to hold hands to 
keep the building from falling down.”— 
C.P.C.N. 


A Pious Father’s Philosophy: ‘My son, 
never speak unkindly of price cutters. Never 
knock them, because God made price cut- 


ters, my son. He made them the same as 
He made snakes, lice, bugs, polecats and 
politicians. In His inscrutable wisdom He 
made them. Why He made them only He 
knows—I’ll be damned if I do.”—C.P.C.N. 


E. R. Bellemare, B.A., L.Sc., Nominated 
Professor of Entomology: E. R. Bellemare, 
who has been associated with the Montreal 
office of the Mysterious Chemical Co., Ltd., 
as Sales Manager since 1934, and as Tech- 
nical Director since 1940 when he gradu- 
ated in Entomology, was recently nominated 
Professor of Entomology at the Biology In- 
stitute of the Universite’ de Montreal. Pro- 
fessor Bellemare, who obtained his L.Sc. 
degree with high honors last June, will re- 
tain his post of Technical Director with the 
Mysterious Chemical Co., while teaching 
entomology. Congratulations! 





About Spiders: In his talk “Some Com- 
mon Misconceptions About Spiders” before 
the Georgia Entomological Society, Emory 
University, April, ’42, Dr. B. J. Kaston, of 
Brenau University, pointed out that not all 
spiders spin webs, that the female in only 
rare cases ever eats the male, that not all 
spiders are dangerously venomous, that 
spiders suck not only the blood of their 
prey but also the solid tissue after they 
have been predigested by proteolytic en- 
zymes injected in the venom of the spider. 


18th Annual Convention of the National 
Shade Tree Conference was held August 25, 
26, 27, 1942, at the LaSalle Hotel, Chicago, 
Ill. Discussions geared to the war-time 
emergency featured the program. 
e 





Children in Mexico are sometimes given a 
cough medicine made by grinding up small 
insects called “ant lions.” (Come, be a nice 
boy, Miguel, and take a spoonful, now.) 

—wNeil O’Hara, N. Y. Post. 
© 





Biggest Demand for fly paper and insect 
sprays is from troops stationed in Southern 
climes. Despite strict sanitation methods 
there is still a need for these well-known 
fly destroyers. 

© 





Proceedings—North Central States Ento- 
mologists: The report of the North Central 
States Entomologists meeting, held at Ur- 
bana, IIl., March 26, 27, will soon be avail- 
able. As long as they last, copies can be ob- 
tained at 75 cents a copy by writing Prof. 
W. P. Flint, Natural Resources Building, 
Urbana, III. 

—Crop Protection Institute Circular. 
7 





Cueing his promotional literature to the 
war effort, Dave Blaker, Southwestern Ex- 
terminator, Amarillo, Texas, has issued an 
“OPEN SEASON JAP HUNTING LI- 
CENSE,” which, in effect, entitles holder to 
hunt down and destroy any male citizen of 
the Rising Sun Empire. Anyone, wishing to 
be enrolled in this worthy cause, can ob- 
tain a duly authenticated “Jap Hunting Li- 
cense” from Dave, “Chief Game Warden of 


U. S. Took Tokyo.” 











J-O PASTE 








tending an outstanding service to 


For the control of rats and roaches this produ 


To the vermin exterminator who is desirous of ex- 


J-O PHOSPHORUS PASTE is the solution 


successfully used by Pest Control Operators throughout the country. 







his client 


ct is widely and 










ROACH 
TRAP 


For use with 
J'O Paste 


\d 
















TRIAL 
OFFER 


Send $1.00 
and we will 
ship to you 
prepaid a 
two-pound 
can of J-O 
Paste, with 
twenty-four 
J-O Roach 
traps, as il- 
lustrated. 


Prices on 
25 and 50 
Lb. Pails 
on request 














FREE 


CHART. 





WRITE FOR COMPLETE AND 
VERY VALUABLE ANTIDOTE 








50-14 39th Street 


Manufacturers of Exterminating Products 








When Writing to Advertisers Mention “Pests” 


JOHN OPITZ, INC. 


Long Island City, N. Y. 






Since 1874 


@ “Killing Power— 
Thats the Thing’ r 


RO¥SO 


S66 VE Pat. OFF 


PYRETHRUM 
PRODUCTS 





POWCO BRAND products are sold only to 
insecticide manufacturers and Pest Control 
Operators. 


JOHN POWELL & Co. 
114 East 32nd Street, 
New York City. 





23 





Wood-Boring Habits of the 


Chiggers, Jiggers Differ 


Chiggers and jiggers, both very annoying 
“bugs,” are not at all the same thing, Major 





War 

















John E. Weigel, Army surgeon, points _ 
y : - ; : ’ S out Wart 
Drugstore Beetle in an issue of the Infantry Journal. Chig. supply 
; gers are the larval form of ground-dwelling | jescarc 
mites, that invade the human skin during ing sul 
E. Gorton Linsley a certain stage of their growth. Jiggers orator 
are true insects, better known perhaps ag they h 
sandflies. They are bloodsucking bite to war 
— nce : sain < a ee ee and the females, exceedingly tiny pests, ar. in 1 
A number of authors (Stebbing, et  w as in contact with the back surface also skin-invaders when they have familie Depart 
al., 1914) have attributed wood bor- of the ivory face. Some damage was to raise. re 
e e e e ° as 
ing habits to the drugstore beetle but also evident in the unpolished back Both chiggers and jiggers can be repelley | mologi: 
all too frequently the identifications surface of the ivory. Apparently, as with sulphur, applied to the skin before go. J “Some 
have been open to question. However, in the case of injury to books and on ee ee ermal ee 
ois . se ydered s r is ine Se he me 
injury to books, especially to covers leather trunks, the larvae had been "SC _0*, Powderes Kely 5 oe 
Jury ( ‘ , : : cause it is very likely to cause skin irrits. ket, an 
containing glue, paste or casein, as is attracted by the glue which was used | tion itself. Sulphur mixed with varioy | paime 
well known (Back 1939). Dorn (1921) to fasten the ivory face to the bam-_ kinds of ointments and vanishing creams hay J Roark 
and von Lengerken (1922) have noted boo. The larvae were caged and reared been tried with success. > wel dea i 
damage to leather trunks. It may and proved to be the drugstore beetle, a Pn? ae sapply 
therefore be of interest to record a Stegobium paniceum (Linn.). 
recently observed case of wood boring Qualified: a 
by this insect. TERATURE CITE nae 
; LITERATURE CITED I expected the exterminator man and later 1s 
O94 « sh-i ro se ‘ “ac. Back, E. A. 1939. Bookworms. Smithson. that day a doctor Was to call to give mea meer N 
In 1924 a mah-jongg set manufac Rep. 1939, pp. 365-74. physical examination for an insurance pl. | vod 
tured in ¢ hina was purchased in San icy. I did not know either one of then ener 
Francisco. The game was _ utilized Dorn. 1921. Sitodrepa panicea als Koffers- and when the bell rang and a young ma rer 
for a year or two and then stored challing. Ent. Blatter, 17:45. appeared, I asked him if he were the e¢. a su 
pK . é 1 4¢ n : terminator. ‘ “No,” he replied, “I am th orks 
away and left untouched until 1941. Lengerken, H. von. 1922. Sitodrepa panicea doctor, but some people aed call me a | %¢,% 
At that time it was noticed that the als Lederschadling. Zeitschr. angew. exterminator.” » | protect 
bamboo playing pieces had been se- Ent., 8:458. —Embarrassing Moments in N.Y ge 
+s ° ates ne > 
verely damaged by anobiids. The lar- Stebbing, E. P. 1914. Indian Forest Insects Daily News. promis! 
vae had injured about 80 per cent of of Economic Importance. Cleoptera. ° - 
cared s -n EVerv cas “7 es — ; , n th 
the pieces and in € very case the bor Ing —Journal of Economic Entomology He who saves the boss’ time, into the boss’ tomolos 
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ss all the uncertainties surrounding the 
Pyrethrum situation, one fact still remains 
clear—that D & O Pyrethrum Extracts 
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War Stimulates Tests of Insect 
Poison 


Wartime dislocations of the sources of 
supply of some insecticides has intensified 
research on substitutes. But some promis- 
ing substitutes already worked out in lab- 
oratories are not on the market because 
they have not been tested widely enough 
9 warrant commercial production. To cut 
down this lag, R. C. Roark of the U. S. 
Department of Agriculture, is now writing 
series of mimeographed reports to ento- 
mologists—not to the general public—on 
“Some New or Little Used Insecticides 
Worthy of Further Testing.” The chemicals 
he mentions are not, as a rule, on the mar- 
ket, and so are not practical even for ex- 
paimental use by farmers and gardeners. 
Roark is offering these reminders with the 
idea that as soon as the chemicals have 
been tested widely enough, industry will 
supply the best of them. 


Delay in getting insecticides into action 
is an old story. Derris, says Roark, was 
mentioned as an insecticide as early as 
1948. A 1919 report was favorable. But 
it did not come into quantity use in the 
United States until 1931. Now the rotenone 
insecticides — manufactured mainly from 
derris—are widely used, and with much of 
the supply cut off, the WPB has restricted 
use of rotenone to the more essential food 
protection purposes for which there is no 
substitute. The very fact that shortages 
now exist will stimulate wide testing of 
promising substitutes, Roark believes. 

In the first papers of this series for en- 
tomologists, Roark reminds them of recent 
research in the Bureau of Entomology and 


Plant Quarantine that has developed a whole 
series of copper and arsenic compounds 
closely related to Paris green. Paris green 
is made with the aid of acetic acid. By sub- 
stituting some of the other similar acids, 
F. E. Dearborn has created related “greens,” 
some more poisonous to certain insects than 
the original poison. Also in combination 
with some of the oily acids—from peanut, 
soybean, tung, and fish oils—the “greens” 
have been highly effective against some 
insects. 





A New 76-Page “Fumigation 
Manual” 


Designed as a reference book for the pest 
control operator, has been published by the 
Electrochemicals Department of E. I. du 
Pont de Nemours & Company. 


Fumigation with hydrocyanic acid gas of 
homes, industrial structures, mushroom 
houses, museums, railroad equipment, pas- 
senger buses, flour mills, candy factories 
and stores, warehouses and other places 
where insects cause damage is described in 
the manual. 


Fumigation procedures, the generation of 
the fumigant, and fumigation in atmos- 
pheric and vacuum vaults are detailed. The 
manual also contains a descriptive list of 
insects, and references to information on 
the effects of hydrocyanic acid gas on feeds, 
fabrics, metals and other commodities, 
fumigation precautions, first-aid and med- 
ical attention, fumigation records and “sell- 
ing pest control.” 


Copies of the manual will be sent by the 


Electrochemicals Department of the Du 
Pont Company, Wilmington, Delaware, to 
pest control operators requesting it on their 
business letterheads. 

. 





Japanese Beetles—And Men 


They lay their eggs within our country’s soil. 
The grubs emerge like corpse-worms sick- 


ly gray. 
They eat the tender roots, destroy and 
spoil— 
All growing things become their helpless 
prey. 


Now they have wings—their legions come 
to light. 


They strike at helpless trees; destroy, 
devour 

The living green of leaf. They blast and 
blight 

And ravish to the death the fairest 
flower. 


So we must crush them to their fated doom; 
Fight, kill and trap until this evil pass. 
Then lovely flowers may grow again and 

bloom 
And dewdrops glisten on the young new 
grass. 
—Harry Varley. 
—N. Y. Sun. 





Of Mice and Men 


Portland, Ore-——Norman Cahill, plagued 
by rats in the family garage, built a fire 
to smoke them out. The rats left. So did 
the fire department. 

—N. Y. World-Telegram. 
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Rodent Seed, Ant Jelly, Arsenic, 
Carbolic, Pyrethrum, Cresylic, 
Red Squill, Derris Powder, and 
other effective chemicals that do a 
thorough job for the Pest Controller. 
The quality of CERTOX products re- 
mains unaffected by the national emer- 
gency. Prices, too, are near normal. 


* VORK CHEMICAL CO. 


Suppliers of Complete Exterminating Chemicals. 


424 West 18th Street, New York, N.Y. 
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Attack of the Lead Cable Borer 
on Asphalt Roofing Material 


E. Gorton Linsley 


Some of the remarkable boring hab- 
its of the lead cable borer, Scobicia 
declivis (Lec.), are well known 
(Burke, et al., 1922). However, one 
interesting reaction of the species has 
recently come to the attention of the 
writer which does not seem to have 
been recorded previously. 


Recently a large comercial building 
in San Jose, Calif., encountered diffi- 
culty with a leaking roof. An examina- 
tion revealed that the asphalt roofing 
material, covering the concrete slabs 
of the roof itself, was full of holes 
made by the lead cable borer. The 
roofing material was composed of 
four layers of No. 15 asphalt-satur- 
ated rag felt mepped solidly with as- 
phalt between each layer, with a cap 
sheet of No. 90 mineral surfaced roof- 
ing mopped with hot asphalt. The 
beetles bored in at right angles to the 
surface and penetrated the material 
until they reached the concrete. The 
burrows were most numerous near 
the metal counter flashing beneath 
windows but were also found distant 
from any materials of this nature. 
There was no evidence that the beetles 


ate the asphalt since the boring dust 
was pushed out of the burrows as the 
beetles progressed. 


LITERATURE CITED 
Burke, H. E., R. D. Hartman and T. E. Sny- 
der. 1922. The lead-cable borer or “short 
circuit beetle” in California. U.S.D.A., 
Bul. 1107. 
Journal of Economic Entomology 


June, ’42. 


Rules to Avoid Accidents in 
Pest Control Work 


1. All workmen should use gloves 
when handling chemicals and electric 
equipment. 


2. When spraying, dusting chemi- 
cals, or doing dusty work, clean res- 
pirators should be used. 


» 


3. No smoking should be permitted 
during working hours except at noon 
period or rest periods, and then only 
when away from the building under 
service. 

4. See that no gas is escaping from 
leaking pipes or no live electric wires 
are free in working areas. 


5. Provide well constructed scaf- 


folding where needed. Do not take 
chances with only one nail to hold g 
plank. 


6. Provide employees with shar 
tools, plenty of light to work with, ang 
see that electric light cords are hung 
up away from dampness and wet 
chemicals. 

7. No intoxicants should be drunk 
during working hours — not even a 
glass of beer for lunch. 


8. In grinding and sharpening 
tools, glasses should be worn over the 
eyes to protect them. 


9. All necessary precautions should 
be provided to avoid accidents from 
falling objects, such as tools, loose 
plaster, scaffolding, etc. 


10. Keep good brakes on all trucks 
and service cars. 

11. In fumigation, all men should 
be provided with masks, ammonia 
crystals, and rubber gloves, and “what 
to do” and “how to do it’ should be 
part of his instructions. 


12. First aid kits should be carried 
in the working equipment of each em- 
ployee and he should be instructed in 
First Aid knowledge of accident pre- 
vention. 

—California Pest News. 











ticipated in by the manufacturer. 


From the Atlantic to the Pacific 


From the Great Lakes to the Gulf the 


With The Tox-Eol System 


You use the same chemical for both ground and wood treatment. 
Your cost for chemical and labor are both low. 
Your profits are correspondingly more satisfactory 


You can give your customers a FIVE YEAR WARRANTY par- 


OF TERMITE CONTROL 


Both Large and Small 


where you put it. 


obnoxious odors. 


Has Proved Its Worth and Economy in Many Years of Service on Thousands of Jobs 





The Chemical Used 


Is practically unaffected by normal heat nor moisture so it stays 





Leaves no stain—does not affect paint—has no persisting 


Is effective against rot-causing fungus and most wood eating 


insects including Lyctus as well as Termites. 


Practically eliminates expensive 


recommendations are followed. 








Contains 7%-8% 











Phosphorous Paste for Rats and Roaches. 
ZINC PHOSPHIDE with 
a scent very attractive to these pests. Easily 
diluted with water to mix with bait. Sample 
pound can 50c post paid. 5 Ib. can at $2.00. 
10 Ib. can at $3.75 f.o.b. Memphis, Tenn. 


MADISON AT WILLETT 








re-treats when our simple 
MEMPHIS, TENNESSEE 





WRITE TODAY FOR COMPLETE PLAN OF DEALER CO-OPERATION 


CRE-0-TOX CHEMICAL PRODUCTS COMPANY 


Manufacturers of Pest Control Chemicals 
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Items of 


Nature 


A woman friend of ours who has a 
garden apartment also had ants a 
while back. She got on the telephone, 
and presently an exterminator man 
appeared briskly with a flashlight and 
an ominous little black bag. The two 
of them looked for the ants, but they 
had gone. “I’m sorry,” said the lady, 
and was surprised at the chagrin in 
her voice. “They were here. There 
were really millions of them.” “‘That’s 
all right, Ma’am,” the exterminator 
man answered in a resigned fashion. 
“That’s the way ants are—very unde- 
pendable.”’ 

—New Yorker Magazine, July 25. 





Hunt Cave Mosquitoes 


Members of the New England Spelunkers’ 
Grotto—cave explorers to you—apparently 
don’t think there are enough mosquitoes in 
the world. At the behest of the U. S. Na- 
tional Museum the Spelunkers explored 
Skinner’s Cave on Mt. Equinox in search of 
new specimens of cave mosquitoes. 


—N. Y. World-Telegram. 


Interest 


Epidemic Experts Aid Hitler 


Two epidemic research experts have been 
attached to Reichsfuehrer Hitler’s field 
headquarters in addition to his personal 
medical staff, according to reports received 
in Berne, Switzerland. The experts are di- 
rected to investigate means for avoiding 
spotted fever and other epidemics to which 
German troops are exposed along the Rus- 
sian front. 

ae 2 





Misses Squirrel 


Memphis.—An 11-year-old Memphis boy 
was arrested here for shooting a firearm 
inside the city limits. The lad was brought 
to Juvenile Court after he fired his 22-rifle 
at a squirrel—and killed a mule. 

—N. Y. World-Telegram. 


Mite Control Pays 


Mite control comes under the heading of 
good poultry management. In Illinois farms 
where records were kept by owners and 
analyzed by college extension folks, the 
flocks that had no mite control treatment 
returned $164 for every $100 invested; in 
flocks with mite control, the return was 
$200 for every $100 invested. Carlolineum, 
used once a year, keeps mites in check. 

—Farm Journal, July, 1942. 


Members “Household and Industrial 
Insecticide Manufacturers’ Advis- 
ory Committee,” War Pro- 
duction Board 


Government presiding officer: W. H. 
Moyer, principal industrial specialist in 
charge of insecticides and fungicides of the 
agricultural chemicals unit. 


Members 
J. L. Brenn, Huntington Laboratories, 
Inc., Huntington, Ind. 
W. O. Buettner Pest Control Co., Brook- 
lyn, N. Y. 


H. W. Hamilton, Koppers Co., White Tar 
Division, Kearney, N. J. 

L. W. McCormick & Co., 
more, Md. 

P. Mayfield, Hercules Powder Co., 
mington, Del. 

J. Powell, John Powell & Co., New York. 

G. W. Williams, Williams Co., 
Cleveland, Ohio. 

W. J. Zick, Stanco, Inc., New York City, 
N.Y. 


Jones, Balti- 


Wil- 


George L. 


Pigs With Wings 


One female moth and her descendants, 
states Neal O’Hara in the N. Y. Post, if 
left unmolested, in a single year can de- 
stroy as much wool as 13 sheep could pro- 
duce in the same period. 

















might afford refuge from 


POWER 
PENETRATION 


make your 


In MOTH Work, for example: LARVACIDE penetrates 
deep upholstery, blankets and other woolens; gets in 
back of wall paper and into floor cracks and crevices that 


and 





fumigants less penetrating. 
It kills the moth eggs along 
with larvae and adult insects. 
Tough problems are not so 
tough when you use LARVA- 
CIDE. Write for literature 
on Industrial and Home 
Fumigation. When you have 
a particularly mean nut to 
crack, write us for our ex- 
perience, 


sance,. 





RODENTS 


are driven out by LAR- 
VACIDE’S fumes, to 
die on the open floor, 
carcass nui- 
Light dosage 
does the job in build- 
ings and burrow. 


without 








hapwaeacle 


is a tear gas chemical, shipped in 
liquid form in cylinders 25-180 Ibs. 
and 1 lb. bottles, each in safety can, 
6 or 12 to wooden case. Stocked in 
major cities 








INNIS, SPEIDEN 
& COMPANY 


Established 1816 
117 Liberty Street 


BOSTON e 
CINCINNATI ® CLEVELAND 
PHILADELPHIA © OMAHA 


NEW YORK 


CHICAGO 
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ILLUSTRATE 
with CUTS— 


512 East 14th St. 

















Write for Prices and Information 


PESTS, Cut Dept. 


Kansas City, Mo. 
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Lt. W. E. “Mac” McCauley Father of a 
Daughter; Immediately Arranges for Match 
With Ken Cook’s New Son... George Lay 
Buys Semi-Farm: 


On July 31, shortly after being commis- 
sioned a first lieutenant and stationed at 
Camp Edwards, Mass., Mac, former man- 
ager Insecticide Division, Velsicol Corp., 
Chicago, became the proud papa of a daugh- 
ter, christened Janet Lou. Congratulations 
to the McCauleys and may you all be re- 
united soon. Florence, the baby’s mother, 
we are told, “took it” like a major, but 
Mac being only a first lieutenant wasn’t 
able to “get around” so well till the next 
day—though come to think of it, that is 
not so bad as fathers go—when he was 
taken in tow by New England’s “USO” 
George R. Elliott, who helped Mac to loaf 
on leave as intensively as possible, delivered 
him back to camp sober and otherwise 
sound. On the way there they stopped in 
to see George Lay, and family, who has 
bought a semi-farm in Hopkinton, Mass., 
which town, by the way, is between Wor- 
cester and Framingham if you’re ever up 
that way. Mr. Lay was busy remodeling 
his place and had no idea his whereabouts 
was known until the fellows dropped in. 
George reports a most enjoyable visit. 


Incidentally, says George, Mac has al- 
ready arranged for a match between his 
daughter born July 31, and Ken Cook’s new 
son—who is also George’s nephew—born 
July 16, which just about makes it perfect 
since, as we understand it, the man should 
always be older than the girl he expects 
to marry. 


War-Effort Editorials: M. A. Sanderson, 
Mer., Reliable Exterminators (Reg’d), To- 
ronto, Canada, whose commendable home 
town patriotic endeavors were reviewed in 
a previous issue, has followed through in 
newspapers of that city with three more 
trenchantly worded editoralized advertise- 
ments, at his own expense. Some inkling 
of the text of these may be gleaned from 
their headings which follow: WILL TO- 
NIGHT’S BLACKOUT PROVIDE AN- 
OTHER FROLIC FOR NIT-WITS AND 
HOODLUMS; GERMANS OR VERMIN(S) 
EXTERMINATED—It’s All the Same to 
Us. We’ve Worked on Both and Know How 
to Give Either One the “Works”; WELL, 
GOOD-BYE, SON—GOOD LUCK AND 
GOD BLESS YOU ... PCOs may obtain 








reprints of Mr. Sanderson’s patriotic pep- 
talks by writing him. They are well worth 
reading. 


Mohandas K. Gandhi, whose life has been 
one of bodily privations, is installed under 
British arrest in one of the world’s most 
luxurious palaces, the home of the Aga 
Kahn. Despite surroundings dominated by 
Persian rugs, beautiful paintings and other 
Oriental luxury, Gandhi was dissatisfied 
with the mosquito netting on the veranda, 
and it was changed at his request. 





The 35th for the Elmer Roberts—Elmer 
and Florence Roberts of Burlingame, Calif., 
celebrated their 35th wedding anniversary 
the early part of August. ’Tis said that 
among the festivities was the big dinner at 
Grison’s Chicken House in San Francisco, 
Calif. Congratulations from your many 
friends. Will see you on the 50th. 


Mr. and Mrs. Walter S. McCloud of Chi- 
cago enjoyed a sojourn of ten days of Sports- 
land Valley Lodge, Winter Park, Colorado. 
*Tis said that many more photographs will 
make up a handsome addition to the splendid 
collection Walter has now. 


Robert E. Hackley’s Son, who majored in 
electrical engineering at Stanford Univer- 
city, Calif., graduated there the fore part of 
this summer. While at college, Bob’s son 
also taught a laboratory class in elements 
of radio for defense, which avocation it is 
his intention to continue. Congratulations, 
Bob, to you and your son. 


Rotenone and Pyrethrum: Mr. Harold 
Noble, Manager, Insecticide Division, S. B. 
Penick & Co., New York, at the request of 
the New York Herald Tribune, prepared an 
article on the current ROTENONE and 
PYRETHRUM situation which appeared in 
that newspaper on July 19, 1942. It dis- 
cusses, among other things, use of these 
insecticides by the armed forces, war-time 
restrictions with regard to gardeners’ use, 
etc. No doubt Mr. Noble will be glad to 
supply copies of his article, as long as his 
supply lasts, to those who write him. 





PCO Changes Firm Name: Arthur B 
Tronsen, Prop., A. Armitage Exterminatio, 
Co., formerly at 2653 W. Armitage Ay. 
Chicago, Ill., will henceforth be known * 
the A. Armitage Pest Control, not ine., an 
is now in business at 3618 West Nom, 
Ave., that city. Best of luck, Mr. Tronsep 
in your new set-up. . 


Silver Wedding Anniversary: Indust, 
standby, John Potts Linn, of Omaha, ani 
Mrs. Linn celebrated their 25th wedding 
anniversary on June 27. The Hahnes anj 
the Levensons helped them to celebrate th 
festive occasion. More power to the Linn 
and let’s hope we may also have the plegs. 
ure of reporting their golden wedding gp. 
niversary. Congratulations! 





And Speaking of Anniversaries: Mr, an 
Mrs. Lother Vogel of Brooklyn, New York 


celebrated their 21st wedding anniversary 


on July 31st. Mr. Vogel is owner of th 
Atlantic Exterminating and Fumigating () 
of Brooklyn. Yes, sir, Helen and Bij 
Buettner on August 7th celebrated thei 
second anniversary. The big one is coming 
in November when it is hoped to celebras; 
the golden wedding anniversary of “M,’ 
and Bill Shrimplin of New York. 


In her book 
published | 


Apes Behave Like Humans: 
“Animals Are My” Hobby,” 


Robert M. McBride & Co., New York, Ge. 
trude Davies Lintz reports a certain elemer 
of human disgust comes into the ape’s fed. 
One of her intelligen 


ings about rodents. 
chimps, Suzabella, learned to kill mice an 
rats, but she would rather die than tou 
them. She would wait until the intru& 
was hidden under the brown paper on th 
floor of her cage, and then 
and kill it with a powerful blow of her fis 
Then she would rap up the corpse wit 
averted face, and throw it out of her cay: 
with loathing——believe it or not. 


Mice Milked: With the aid of a specis 


device for the purpose, the National Inst 


tute of Cancer Research at Bethesda, Md 


milks mice on regular schedule. The mic 
are used in experiments to ascertain if mili 


plays a part in the transmission of cane 
from one generation to the next, and ifs 


the nature of the agent in the milk the 
Incidentally, a mous 
gives seven-tenths of a centimeter of mil 


carries the cancer. 


a day, which is about equal in volume? 


the tip of a woman’s little finger as far « 


the root of the nail. ; 
—New York Herald Tribune. 
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Insect Powder Use: 


87 Ferry Street 
Jersey City, N. J. 


BUY 








For Efficient, Economical Application of Your 


“HOUCHIN’S” INSECT POWDER BELLOWS 


Will Give Long Constant Service - 8 Oz. Capacity 





Thos. W. Houchin Corp. 


U. S. War Bonds and Stamps 
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as a bait. 


terminator. 














& 4 to 1 Concentrate y 


FOR RATS AND MICE 


(Just Dilute With Water) 


Per-Mo Rat and Mice Exterminating Liquid can be used 
as a drink or can be mixed with any food and used 


. Economical to 






NOW YOU CAN BUY 


use and a “Guaranteed” Rodent Ex- 


Send $1.00 for a 16-0z. Bottle CONCENTRATE RAT 
& MICE EXTERMINATING LIQUID. Postage Prepaid. 


PER-MO MOTHPROOF CO. 


3729 Virginia Ave. 


Dept. R Kansas City, Mo. 
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Kuow insects and 
how te control 
them 


ERE is a soundly scientific introduction to 
the study of insects, particularly in their 
relation of man, that provides a thorough intro- 
duction to the facts that are important to readers 
concerned with the destructiveness of insects, their 








& 


Fourth edition 
400 pages, 6x9 
383 illustrations 


$3.50 


Quickly Gives 
the main facts 
you want about: 


Silverfish 
Firebrat 
Termites 
Roaches 
Grasshoppers 
Earwigs 

Booklice 

Onion Thrips 
Flower Thrips 
Squash Bugs 
Cotton Stainer 
Bedbugs 

li-year Locusts 
Leafhoppers 
Whiteflies 

Scale Insects 
Mealybugs 
Borers 

June Bugs 
Japanese Beetles 
Potato Beetles 
Asparagus Beetles 
Weevils 

Clothes Moths 
Fruit Moths 
Cotton Leaf Worm 
Army Worms 
Cutworms 
Tomato Worms 
Mosquitoe 
Midges 
Horseflies 
Maggots 

House Flies 
leas 


. asps 


Ants 
Call Insects 








a harmfulness economically and the 
73] means of controlling them. This 
; 


newly revised book is brought com- 
pletely up to date to include im- 
portant recent advances in the field. 
Just 
Ours 


“APPLIED 


ENTOMOLOGY 


By H. T. Fernald 
Emeritus Professor of Entomology, Massachusetts 
State College; Onetime Entomologist of Massa- 
chusetts Agricultural Experiment Station 


and Harold H. Shepard 
Assistant Professor of Entomology, University of 
Minnesota 


In exceptionally clear, simple form this book gives 
a complete but concise treatment of insects. It 
covers their structures, life histories, and habitats 
generally, and also deals separately with the dis- 
tinctive characteristics of all the most important 
orders and families. It introduces the reader to 
the broader aspects of insect damage and insect 
control and also tells in more detail and methods 
best controlling each of the different types of 
insects. 


Gives full practical treatment 
of control methods 


In this new edition are later findings on the 
relationships of insects, new insecticides that have 
proved effective, etc. Insecticides and fumigants, 
what they are made of and how they work, are 
covered in two separate chapters, and more details 
on when and how to use them are given in con- 
nection with the discussions of the various orders 
and families of insects. Besides these and trap- 
ping and other artificial methods, the book also 
covers the part of insect parasites, crop rotation, 
and other natural means in controlling insects. 


McGraw-HiLt 
PUBLICATIONS 
IN THE 
AGRICULTURAL 
SCIENCES 


PESTS, and their Control 


512 East 14th St. 
Kansas City, Mo. 
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PESTS for September, 1942 


. 


Standard Textbook on Entomology Brought 
Up to Date 


If it isn’t always poss#ble to do something about the 
critical shortage of “control chemicals” in these perilous 
days, it is possible—in fact, it is more important than ever 
—to broaden one’s scientific knowledge of the nature and 
habits of structural-type insects, the chief means of con- 
trolling them, the details of each order, its harmfulness, 
if any, and specific control measures. All this and more 
is made available in the new fourth edition of “APPLIED 
ENTOMOLOGY,” by H. T. Fernald, Emeritus Professor 
of Entomology, Massachusetts State College, one-time En- 
tomologist of Massachusetts Agricultural Experiment 
Station, and Harold H. Shepard, Assistant Professor of 
Entomology, University of Minnesota. 400 pages 6 x 9, 
383 illustrations, $3.50, McGraw-Hill Book Co. 


This volume is a soundly scientific introduction to the 
study of insects, in exceptionally clear, simple form which 
covers their structures, life histories, and habitats gen- 
erally, and also deals separately with the distinctive char- 
acteristics of all the most important household and agri- 
cultural-type orders and families. 


In revising this well-known text, which has been a 
standard since 1921, the authors have included much new 
material in order to bring the book completely up to date 
with regard to life histories, habits, control methods, etc. 
Several chapters have been entirely rewritten and the 
material of others rearranged to present the latest ideas 
on the subjects under discussion. One of the features of 
the revision is the special attention given to modern 
methods of control, including a treatment of the newer 
insecticides, fumigants, what they are made of and how 
they work, with details of how to use them. Besides these 
and trapping and other artificial methods, the book also 
covers the part of insect parasites, crop rotation, and other 
natural means in controlling insects. 





PENETRATE— 


YOUR TERRITORY WITH THE 


MOTHPROOF LIQUID THAT 
““PENETRATES”’ 


Now that woolen conservation is so vital to “UNCLE 
SAM’S” war program, there is still greater need for 
Moth protection. You can help “America” protect its 
valuable woolen materials by selling “PER-MO” Moth- 
proofing Service. Full particulars and prices first letter. 


PER-MO MOTHPROOF Co. 


3729 Virginia, Dept. M. Kansas City, Mo. 
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WRITE FOR THESE BOOKLTTS 





The latest helpful information service literature will be sent to you without cost or 
obligation. If, in addition, there are any particular pieces of literature offered by advertisers 
in this issue you are interested in receiving, either write them direct, or if you prefer, please 


send us such requests. 


Please note, however, that you must request each booklet on a separate letterhead 
though they may all be mailed in one envelope addressed to Pests, 126 Lexington Avenue, 


New York City, N. 7. 


INSECTICIDES 

Sanitary Chemicals catalog recently is- 
sued which contains special section on in- 
secticides such as: Roach Powders; Liquid 
Roach Spray; Bed Bug; Odorless Insecti- 
cides; Fly Sprays; Pyrethrum Sprays; 
Moth Sprays; Ant Insecticides; Rat Poi- 
sons; Rat Bait; Mill and Warehouse Sprays, 
etc. Also has special sections on: Disin- 
fectants; Deodorant Blocks, Waxes, etc. Of 
particular interest to concerns interested 
in private label packaging. 

WRITE PESTS—BROS. 


RAT CONTROL AND THE WAR 
Circular discusses the importance of ade- 
quate rat control to further the war effort. 
WRITE PESTS—AC. 
° 


ARSENICAL TERMITE CONTROL AND 
WOOD PRESERVATION 

Circular discusses Sodium arsenite for 
use in certain types of termite control and 
it is claimed especially adapted for founda- 
tion timbers, upright timber set in the 
ground such as posts, poles and studding. 
Methods used. Treatment of horizontal 
timbers such as sills, etc. Wood preserva- 
tive qualities. 

















WRITE PESTS—Niagara. 
of 
GARDEN SPRAY GUIDE 


Contains a primer of simplified pest con- 
trol. Discusses garden insects; plant dis- 
eases foraging pests. Describes garden 
pests; quick reference pest control chart. 
Illustrated. 

WRITE PESTS 


Ortho. 








PARADICHLOROBENZENE PRODUCTS 

Circular describing bowl deodorant with 
aluminum wire hanger; bowl] deodorant with 
wire hanger; moth vaporizer; microphone 
moth vaporizer; moth vapor bomb; vapor- 
izer refill; paradichlor nuggets or crystals, 
etc. Write Greenpoint, c/o PESTS. 


INSURING FUMIGATION RESULTS 

Bulletin advances some valuable sugges- 
tions which should prove of constructive in- 
terest for the fumigator. 

WRITE PESTS—AC60. 








ROACH POWDER DUSTER 

Made of. brass and will stand all kinds 
of hard usage according to inventor. Saves 
on powder, time and energy and is made 
so you can handle the average building 
from the floor to the ceiling without get- 
ting down on your knees or using a step- 
ladder, it is further claimed. 

WRITE PESTS—KEYSTONE. 
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TARPAULIN FUMIGATION 
Folder discusses: Tarpaulin fumigation 
for bagged and packaged foods and agricul- 
ture seeds; procedure; how to arrange the 
gas expansion dome; how to cover stock for 
fumigation, ete. 
WRITE PESTS—TARPAULIN-D. 
~ 








Hydrocyanic Acid Not Cumulative: 

Bulletin attempts to answer such ques- 
tions as: What after-effects result in the 
case of a person who has been overcome 
by hydrocyanic acid and is subsequently 
revived ?—Does the gas have any cumula- 
tive effect upon a person who unavoidably 
breathes small quantities of it in the course 
of his daily work? 


WHITE PESTS—AC-61 








a. — 
PLACARD-FUMIGATION SAFETY 
RULES 


Placards (14”x22”) outlining fumigation, 
safety rules, general rules and precautions, 
data on gas masks, first aid and antidotes. 
Of importance to every pest control opera- 
tor. Available to pest control operators do- 
ing fumigation work. 

WRITE PESTS—Placard. 


PYROCIDE 20 DEODORIZED CLARIFIED 

Is the subject of an informative and in- 
structive pamphlet. Illustrated. Lists some 
pertinent facts about Pyrethrum; chemical 
evaluation of Pyrethrum; biological evalua- 
tion of Pyrethrum; commercial grades of 
Pyrethrum; effect of storage, light, and 
heat on Pyrethrum products. Formulae for 
household insecticides, livestock sprays, 
mosquito larvacides; horticultural sprays. 

Free copy of pamphlet mailed free to 
interested pest control operators and_ in- 
secticide manufacturers. Write PESTS— 
McLaughlin. 





NEW ANT TRAP 
Manufacturer claims many new features 
such as no turning or twisting necessary; 
four openings; larger trap; contents % 
greater than any other competitive brand. 
WRITE FOR YOUR FREE SAMPLE OF 
ANT TRAP TO NOTT, c/o PESTS. 





REFERENCE MANUAL FOR MILL AND 
WAREHOUSE FUMIGATIONS 

Manual discusses: How to prepare the mill 
for fumigation; proper dosage; how to apply 
methyl bromide in the flour mill; what to do 
about winter fumigations; proper venting; 
warehouse fumigation piping system for 
mill and warehouses; how to operate methyl 
bromide cylinders; important precautions; 
other uses for methyl bromide fumigation, 
etc. 

WRITE PESTS—MANUAL-D. 


Entomological 
Literature 





BROMIDE RESIDUES IN CEREALS 
FUMIGATED WITH METHYL 
BROMIDE 


By L. S. Roehm, S. A. Shrader, and V, 4 
Stenger, The Dow Chemical Co., Midlang 
Mich. 

Summary: It has been shown that th 
bromide retained by cereal products follow. 
ing fumigation with methyl bromide exis; 
almost entirely in inorganic form afte 
standing for a few days, and, furthermore. 
that the amounts retained are likely to je 
smaller in commercial fumigations than jy 
laboratory experiments. 

The retentions of bromide by differen; 
cereal products have been compared. Most 
commercial cereals retain only small 
amounts. 

The influence of relative humidity on the 
retention of bromide by wheat products has 
been studied briefly. At higher humidities 
water displaces part of the methyl] bromide 
from the surface, but the methyl bromide 
which is taken up reacts more rapidly to 
form inorganic bromide. 





A List of Plants Reported to Contain 
Rotenone or Rotenoids: By Howard 4, 
Jones, Division of Insecticide Investigations, 
U. S. Department of Agriculture, Bureau 





of Entomology and Plant Quarantine, 
Washington, D. C.—E1571—June 1942. 
° 





Following Japan’s exaggerated claims 
from her attack on the outlying Alaskan 
Islands, WINS, New York radio station, inti- 
mated that Japan was suffering from “Aleu- 
tianations.” Outch! 








Business Opportunities 
(Classified) 


RATES — For individuals seeking employ. 

ment, 5c per word, minimum $1.00. Al 
others 10c per word, minimum, $2.00. Al 
advertisments must be in the hands of the 
publishers seven days before publication 
date and must be accompanied by cash ot 
money order for payment in full. The pub 
lishers are not responsible for any false « 
misleading advertisments. 

Replies to advertisements where box num 
ber only is indicated should be addressed 
c/o Pests, 512 E. 14th St., Kansas City, Mo. 
giving box number as well. 





FOR SALE — Fumigating and Extetmi 
nating business for sale. Doing good bus: 
ness. Battle Creek, Mich. Would conside 


partner. Write Wilman Fumigating (0 
Jackson, Mich. 








FOR SALE—Five year established, exet! 
lent Exterminating and Fumigating bu" 
ness, Middle West. Reliable, experiettt 
service man will continue if desired. Pr 
prietor’s health reason for selling. Addres 
A10, c/o PESTS. 


PESTS for September, 1% 
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--BOOKS=.--.- 


Broaden Your Knowledge—Increase Your Proficiency—Help You in Your Business 


—— 





Chemical Formulary, Volume V 


that .despite the 
ious volumes of the 
it should have been 
and different tested oaudina-— 
of them—for a fifth book. The 
its predecessors does not duplicate 
that was in any of the previous 


It seems unbelievable 
publication of four prev 
ICAL FORMUL ARY, 
enough new 
t thousands 
atest edition, like 
, single formula 
jlumes. 

The formulas are 
erns and have been 
board of editors of 
editors, most of 
Syms, experiment 
niversities, add 


previous 
CHEM- 
possible to 


ollect 








those used in commercial 
collected through the 
45 outstanding chemists. These 
whom are connected with commercial 
stations or American colleges and 
considerable authority to the book. 


The ground covered in this volume is more compre- 


con- 
efforts of 








hensive than that of any previous one and the editor 
has done an excellent job in this compilation. In 
reference and brief form he has placed before 





the layman as well as before the 
nformation that might otherwise 
cal of time to ferret out. 


much 
great 


specialist, 
necessitate a 


book is not one of 
written in a crisp 
tory fashion 


formulas alone, but is 
and intensely interesting explana- 
which enhances its value to any private 





r industrial library. The fact that many practicing 
hemists engaged in one field of work are not fam- 
uw with the formulas in another field, and that 


much study and practice 
familiar formulas makes 
ok of information. 


must go into compiling un- 
this volume a ready source 





Of special interest to the readers of this 
ould be the chapter devoted to FARM 
DEN SPECIALTIES. In addition to 
he niowing are discussed in great detail: ADHE- 
SVERAGES, COSMETICS AND DRUGS, 
AND DISPERSIONS, TEXTILES, 
S, CLEANERS, FOOD, INKS, 
SKINS, FURS, LUBRICANTS, OILS, 
MATERIALS OF CONSTRUCTION, METAL 
4ND METAL Li SATMENT, PAINTS, ENAMELS, 
VARNISHES, AC QUE RS, PAPER, PHOTOG- 
RAPHY, POL ISHES, PYRO-TECHNIQUES AND 
EXPLOSIVES, RUBBER, RESINS, PLASTICS, 
WAXES, MISCELLANEOUS. 


journal 
AND GAR- 
these subjects 





EMU 
FIBRE. 
LEATHER, 


FATS, 


Volume V does not supersede but adds to the infor- 





mation given in the four preceding volumes of the 
st and we urge every reader to possess the complete 
2 keen adding each new volume as it is 


. Price $6.00. 





Termites and Termite Control 


An indexed reference book produced by the Uni- 
versity of California Termites Investigation Commit- 
tee of engineers, scientists, and business men in six 
years’ collaboration. 


Contains the latest researches in facts on termites, 


the latest practical methods for exterminators, build- 
ers and architects. Contains 795 pages, including 
index; profusely illustrated. 

Price (the new edition), Cloth Bound $5.00 





The Knack of Selling Yourself 


The “Knack of Selling Yourself” 
press. It is a good book for every 
in his library, for it deals with 
of selling oneself to the public. Every P.C.O. has 
this problem and on the successful solution of this 
problem depends the success of his business. This book 
definitely aids in the solving of this difficulty, con- 
tains 234 pages and is full of new ideas. Order from 
PESTS. The cost is $2.50. 


is just off the 
P.C.O. to have 
ideas and methods 





"A Manual for the Study 
of Insects" 


This book of 401 pages and 633 illustrations is now 
in the twenty-first edition. Much space is given to 
accounts of the life histories and habits of insects. 
means of the illustrations and analytical tables 
tt is possible to determine the identity and classifi- 
tation of the common North American insects. 


The Book Sells for $4.00 


Practical Tree Surgery 
By MILLARD F. BLAIR 


An authoritative manual indispensable for Spray 
Operators and Tree Surgeons. It gives valuable in- 
formation pertaining to the association between trees, 
fungi, and insects; and discusses the means employ- 
able in obviating some of the most serious injuries 
to them. Contains 89 excellent illustrations and line 
drawings. 


Cloth binding 
Special 


$4.00 plus lic postage 


binding 5.00 plus lic postage 


. 
The Termite 
By THOMAS E. SNYDER 
Senior Entomologist, Bureau of Entomology 
Plant Quarantine, U. S. Dept of Agriculture 


A book full of 
ber that deals 


Our Enemy 


and 


valuable 
with 


mem- 
have. 


information every 
termite control should 


Price $3.00 


Insect Enemies of Shade Trees 
By GLENN W. HERRICK 
This book discusses primarily the problem of pres- 


ervation of shade trees from insect pests also de- 
scribing accepted methods of fertilizing shade trees 


It is intended for pest control operators engaged 
in the business of treating and caring for shade 
trees, and for all others interested in preserving 


shade trees. The book discusses in detail all the im- 
portant insect enemies of shade trees east of the 
Rocky Mountains, and most of those on the Pacific 
coast. The book is illustrated with 350 photographs 
and drawings. Contains 417 pages. Price, $5.00. 


Imms Recent Advances in 
Entomology 


title implies, is a book much enlarged, 
many new illustrations, new facts of the past few 
years, with information of the advances along many 
paths of inquiry. It contains 94 illustrations and over 
400 pages. 


As the with 


Contents in 
Metamor a 
flex Behavior 
Some Aspects 


Ecology: 


Brief: Some Aspects 
Paleontology ; 
Fundamental 

of Ecology; 

Parasitism ; 


of Morphology ; 
Sense Organs and Re- 
Aspects of Coloration; 
Practical Application of 
Biological Control. Price, $5.00. 





“How to Know the Insects" 


A very valuable book for every pest control op- 
erator. This book, with its 140 pages and more than 
250 careful drawings, is an excellent reference book 


for P.C.O.'s as well as for experienced entomologists. 
Price for spiral binding ..$1.00 
Price for cloth binding . 1.80 





202 Common Household Pests 


of North America 


BY DR. HUGO HARTNACK 


A 320 page book dealing with 202 common household 
pests of North America and showing about 400 il- 
lustrations. 


The book contains valuable information. It not 
only deals with all common and less common house- 
hold pests, but also with rodents, pigeons, sparrows, 
spiders, centipedes and mites. All are arranged in 
a distinct systematic order which makes it easier for 
one to know the relationship of each pest. 


A book that should be in every PCO library. 
Price $3.85 


The World of Insects 


By CARL D. DUNCAN 
Professor of Entomology and Botany 
and GAYLE PICKWELL 
Professor of Zoology 
SAN JOSE STATE COLLEGE 


In this new book the authors give a general view of 
a vast and fascinating world. 


Comparatively brief and nontechnical, the book re- 
views the many fields upon which the insect impinges, 
discussing such topics as insect structures, how insects 
grow up, insect food and feeding habits, insect food- 
getting devices, how insects reproduce themselves, how 
insects get air, how insects move, how insects are pro- 
tected, insect voices, insect fitness, insect orders, social 
life among the insects, the value of insects, injurious 
insects and their control, where to look for insects, 
rearing insects, and how to collect and preserve insects. 

One of the outstanding features of the book is the 
collection of 194 unusual illustrations, including many 
striking photographs original with the authors. 


393 Pages, 6x9, Illustrated , $3.59 


“Destructive and Useful 


iii 
Insects 
By METCALF AND FLINT 


A new edition just recently off the press that not 
only deals with classification, identification and his- 
tory of insects, but discusses the habits and control 
measures as well as suggested formulae. The book 
contains 981 pages with 584 illustrations. One of the 
most complete books of its kind on the market. 

Price $7.50 





Insect Pests 


By WILLIAM CLUNIE HARVEY, M. D. 


and HARRY HILL 
The extermination of insect pests is no 
longer governed by haphazard, empirical pro- 
cedure, but is a skilled science requiring the 


employment of rigid methods and of persons 
considerable technical knowledge. 


possessing 

During recent years, the study of insect 
pests has received an increasing degree of 
ittention, which is in every way justified when 
the effects produced by this type of nuisance 
is taken into consideration. This has resulted 


in benefit to the community. The foundation 
of successful vermin destruction is an accur- 
ate knowledge of the habits, life history and 


environment of the insect in question. It is 


only when this problem has been properly 
tackled and thoroughly understood that the 
chemical and mechanical means of combating 


pests can be utilized. 


The authors 
practical 
a small 


have assembled a 
information within the 
handbook, which should be of great 
value to those who are called upon to play 
some part in insect control during the present 
emergency. Now when so many thousands of 
our men are brought together in training 
quarters, that which was formerly considered 
a nuisance has finally been recognized as a 
definite menace. Every war introduces prob- 
lems in this particular line of activity and 
the authors have kept this fact before them 
in preparation of the material for INSECT 


vast fund of 
confines of 


PESTS. Because of this view point, this book 
is of special importance at this time. 

Part I deals with Insect Pests, including 
the bed-bug, the flea, the louse and other 
vermin. Part II is devoted to the Principles 
and Practice of Disinfestation, including 


building construction and infestation, 
fumigants, technic of fumigation, 
measures for insect control, 


gaseous 
educational 
legislative con- 


trol, human toxicology, and the disinfestation 
of foodstuffs and ships. There are two ap- 
pendices containing forms and records and 


specimen 
well 
and 


leaflets; the 
attractively 


book is 
printed 


propaganda 
indexed and is 
bound. 

Price $4.25 


ORDER FROM PESTS, 512 EAST 14th ST., KANSAS CITY, MO. 

















NO CHANGE IN PRICE OF 


MORTICIDE 


Prices of chemicals are going higher and higher because of 
National Defense needs. Many of the chemicals that are used 
directly by the Pest Control Operators are on the Priority list, and 
chemicals such as Borax, Cresylic Acid, Cresol, and Perfume Oils 
are hard to obtain. 





However, 


MORTICIDE 
can be used 


today by all Pest Control Operators at no change in price. You 
are therefore assured of a highly efficient insecticide for bedbugs 
at the same price as before. 


MORTICIDE has been used by Pest Control Operators in 
practically every state, and the steady increase of users attests to 
its efficiency and killing power. 


We will be glad to quote you prices on any quantity that you 
require, and on contract protecting your steady supply at a uni- 
form price. 


Samples and further information gladly sent upon request. 


Associated Chemists, Inc. 


MAIN OFFICE 
1906 N. HALSTED STREET 
CHICAGO, ILLINOIS 


MR. J. D. GEARY MR. C. R. PECK MR. A. L. PEARCE 
965 FRONT AVENUE 617 MAIN STREET 211 N. 3RD ST. 
CLEVELAND, OHIO BUFFALO, NEW YORK ST. LOUIS, MISSOURI 


STARR MANUFACTURING CO. CECIL H. GONNETT & CO. 
262 EAST BANK ST. 442 CANADA CEMENT BLDG. 
PETERSBURG, VA. MONTREAL, CANADA 




















